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THREADED CONNECTION FOR EXPANDABLE TUBULARS 
Cross Reference To Related Applications 
[0001] This application claims the benefit of the filing dates of: 1 ) U.S. provisional patent 
application serial number 60/499.528, attorney docl<et number 25791 .1 37. filed on 
September 2, 2003, the disclosure of which is incorporated herein by reference. 
[0002] This application is a continuation-in-part of PCT application serial number 
PCT/US2003/025716. attorney docket number 25791 .129.02. filed on 8/18/2003. which was 
a continuation-in-part of PCT application serial number PCT/U 82003/025707. attorney 
docket number 25791 .127.02. filed on 8/18/2003, which was a continuation-in-part of PCT 
application serial number PCT/US2003/025676. attorney docket number 25791 .120.02, filed 
on 8/18/2003, which was a continuation-in-part of PCT application serial number 
PCT/US2003/025677.attomey docket number 25791.1 19.02, filed on 8/18/2003. which was a 
continuation-in-part of PCT application serial number PCT/US2003/019993, attorney docket 
number 25791 .106.02, filed on 6/24/2003, which was a continuation-in-part of PCT 
application serial number PCT/US2003/010144. attorney docket number 25791.101.02. filed 
on 3/31/2003, which was a continuatfon-in-part of PCT application serial number 
US2003/006544. attorney docket number 25791.93.02. filed on 3/04/2003, which was a 
continuation-in-part of PCT application serial number PCT/US2002/039418, attomey docket 
number 25791.92.02, filed on 12/10/2002. 

[0003] This application is related to the following co-pending applications; (1 ) U.S. 
Patent Number 6,497,289, which was filed as U.S. Patent Application serial no. 09/454,139, 
attorney docket no. 25791.03.02, filed on 12/3/1999, which claims priority from provisional 
application 60/1 11,293, filed on 12/7/98, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791 .7.02, filed on 2/23/2000, which claims priority from provisbnal 
application 60/121 .702, filed on 2/25/99, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, which claims priority from provisional 
application 60/119.61 1, filed on 2/11/99, (4) U.S. patent no. 6,328,113, which was filed as 
U.S. Patent Application serial number 09/440,338, attorney docket number 25791.9.02, filed 
on 11/15/99, which claims priority from provisional application 60/108,558, filed on 1 1/16/98, 
(5) U.S. patent application serial no. 10/169,434, attorney docket no. 25791.10.04, filed on 
7/1/02, which claims priority from provisional application 60/183,546, filed on 2/18/00, (6) 
U.S. patent application serial no. 09/523.468, attomey docket no. 25791 .1 1 .02, filed on 
3/10/2000, which claims priority from provisional application 60/124,042, filed on 3/11/99, (7) 
U.S. patent number 6,568,471, which was filed as patent application serial no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, which claims priority from provisional 
application 60/121,841, filed on 2/26/99, (8) U.S. patent number 6,575,240, which was filed 
as patent application serial no. 09/51 1 ,941 , attomey docket no. 25791 .16.02, filed on 
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embodiment, the predetermined portion of the tubular assembly comprises a second steel 

alloy comprising: 0.18 % C, 1 .28 % Mn. 0.017 % P, 0.004 % S, 0.29 % Si. 0.01 % Cu, 0.01 

% Ni, and 0.03 % Cr In an exemplary embodiment, the yield point of the predetermined 

portion of the tubular assembly is at most about 57.8 ksi prior to the radial expansion and 

plastic deformation; and wherein the yield point of the predetermined portion of the tubular 

assembly is at least about 74.4 ksi after the radial expansion and plastic deformation. In an 

exemplary embodiment, the yield point of the predetermined portion of the tubular assembly 

after the radial expansion and plastic deformation is at least about 28 % greater than the 

yield point of the predetermined portion of the tubular assembly prior to the radial expansion 

and plastic deformation. In an exemplary embodiment, the anisotropy of the predetermined 

portion of the tubular assembly, prior to the radial expansion and plastic deformation, is 

about 1.04. In an exemplary embodiment, the predetermined portion of the tubular 

assembly comprises a third steel alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P. 0.003 

% S. 0.30 % Si, 0.16 % Cu, 0.05 % Ni. and 0.05 % Cr. In an exemplary embodiment, the 

anisotropy of the predetermined portion of the tubular assembly, prior to the radial expansion 

and plastic deformation, is about 1.92. In an exemplary embodiment, the predetermined 

portion of the tubular assembly comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % 

Mn, 0.02 % P. 0.001 % 3. 0.45 % Si. 9.1 % Ni. and 18.7 % Cr. In an exemplary 

embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 

the radial expansion and plastic deformation, is about 1.34. In an exemplary embodiment, 

the yield point of the predetenmined portion of the tubular assembly is at most about 46.9 ksi 

prior to the radial expansion and plastic deformation; and wherein the yield point of the 

predetenmined portion of the tubular assembly is at least about 65.9 ksi after the radial 

expansion and plastic deformation. In an exemplary embodiment, the yield point of the 

predetermined portion of the tubular assembry after the radial expansion and plastic 

deformation is at least about 40 % greater than the yield point of the predetermined portion 

of the tubular assembly prior to the radial expansion and plastic deformation. In an 

exemplary embodiment, the anisotropy of the predetermined portion of the tubular assembly, 

prior to the radial expansion and plastic deformation, is at least about 1.48. In an exemplary 

embodiment, the yield point of the predetenmined portion of the tubular assembly is at most 

about 57.8 ksi prior to the radial expansion and plastic deformation; and wherein the yield 

point of the predetenmined portion of the tubular assembly is at least about 74.4 ksi after the 

radial expansion and plastic defonmation. In an exemplary embodiment, the yield point of 

the predetermined portion of the tubular assembly after the radial expansion and plastic 

deformation is at least about 28 % greater than the yield point of the predetenmined portion 

of the tubular assembly prior to the radial expansion and plastic deformation. In an 

exemplary embodiment, the anisotropy of the predetermined portion of the tubular assembly, 
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prior to the radial expansion and plastic deformation, is at least about 1.04. In an exemplary 
embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, is at least about 1 .92. In an exemplary 
embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, is at least about 1 .34. In an exemplary 
embodiment, the anisotropy of the predetennined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, ranges from about 1 .04 to about 1 .92. In an 
exemplary embodiment, the yield point of the predetennined portion of the tubular assembly, 
prior to the radial expansion and plastic deformation, ranges from about 47.6 ksi to about 
617 ksi. In an exemplary embodiment, the expandability coefficient of the predetenmlned 
portion of the tubular assembly, prior to the radial expansion and plastic deformation, Is 
greater than 0.12. In an exemplary embodiment, the expandability coefficient of the 
predetermined portion of the tubular assembly is greater than the expandability coefficient of 
the other portion of the tubular assembly. In an exemplary embodiment, the tubular 
assembly comprises a wellbore casing. In an exemplary embodiment, the tubular assembly 
comprises a pipeline. In an exemplary embodiment, the tubular assembly comprises a 
structural support. In an exemplary embodiment, the sleeve comprises: a plurality of spaced 
apart tubular sleeves coupled to and receiving end portions of the first and second tubular 
merribers. In an exemplary cmbuuiment, the first tubular member comprises a first threaded 
connection; wherein the second tubular member comprises a second threaded connection; 
wherein the first and second threaded connections are coupled to one another, wherein at 
least one of the tubular sleeves is positioned in opposing relation to the first threaded 
connection; and wherein at least one of the tubular sleeves is positioned in opposing relation 
to the second threaded connection. In an exemplary embodiment, the first tubular member 
comprises a first threaded connection; wherein the second tubular member comprises a 
second threaded connection; wherein the first and second threaded connections are coupled 
to one another; and wherein at least one of the tubular sleeves is not positioned in opposing 
relation to the first and second threaded connections. In an exemplary embodiment, the 
cari^on content of the tubular member is less than or equal to 0.12 percent; and wherein the 
cartx)n equivalent value for the tubular member is less than 0,21. In an exemplary 
embodiment, the tubular member comprises a wellbore casing. 

[00584] An expandable tubular member has been desaibed. wherein the carbon 
content of the tubular member is greater than 0.12 percent; and wherein the cartDon 
equivalent value for the tubular member is less than 0.36. In an exemplary embodiment, the 
tubular member comprises a wellbore casing. 

[00585] A method of selecting tubular members for radial expansion and plastic 

deformation has been described that includes: selecting a tubular memt>er from a collection 
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of tubular member; determining a carbon content of the selected tubular member; 

detemnining a carbon equivalent value for the selected tubular member; and if the carbon 

content of the selected tubular member is less than or equal to 0.12 percent and the carbon 

equivalent value for the selected tubular member is less than 0.21, then detemnining that the 

selected tubular member is suitable for radial expansion and plastic deformation. 

[00586] A method of selecting tubular members for radial expansion and plastic 

deformation has been described that includes: selecting a tubular member from a collection 

of tubular member; detemiining a carbon content of the selected tubular member; 

determining a carbon equivalent value for the selected tubular member, and if the carbon 

content of the selected tubular member is greater than 0.12 percent and the carbon 

equivalent value for the selected tubular member is less than 0.36, then determining that the 

selected tubular member is suitable for radial expansion and plastic deformation. 

[00587] An expandable tubular member has been described that includes: a tubular 

body; wherein a yield point of an Inner tubular portion of the tubular body is less than a yield 

point of an outer tubular portion of the tubular body. In an exemplary embodiment, the yield 

point of the inner tubular portion of the tubular body varies as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the inner tubular 

portion of the tubular body varies in an linear fashion as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the inner tubular 

portion of the tubular body varies in an non-linear fashion as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the outer tubular 

portion of the tubular body varies as a function of the radial position within the tubular body. 

In an exemplary embodiment, the yield point of the outer tubular portion of the tubular body 

varies in an linear fashion as a function of the radial position within the tubular body. In an 

exemplary embodiment, the yield point of the outer tubular portion of the tubular body varies 

in an non-linear fashion as a function of the radial position within the tubular body. In an 

exemplary embodiment, the yield point of the inner tubular portion of the tubular body varies 

as a function of the radial position within the tubular body; and wherein the yield point of the 

outer tubular portion of the tubular body varies as a function of the radial position within the 

tubular body. In an exemplary embodiment, the yield point of the inner tubular portion of the 

tubular body varies in a linear fashion as a function of the radial position within the tubular 

body; and wherein the yield point of the outer tubular portion of the tubular body varies in a 

linear fashion as a function of the radial position within the tubular body. In an exemplary 

embodiment, the yield point of the inner tubular portion of the tubular body varies in a linear 

fashion as a function of the radial position vAiHu the tubular body; and wherein the yield 

point of the outer tubular portion of the tubular body varies in a non-linear fashion as a 

function of the radial position within the tubular body. In an exemplary embodiment, the yield 
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point of the inner tubular portion of the tubular body varies in a non-linear fashion as a 

function of the radial position within the tubular body; and wherein the yield point of the outer 

tubular portion of the tubular body varies in a linear fashion as a function of the radial 

position within the tubular body. In an exemplary embodiment, the yield point of the inner 

tubular portion of the tubular body varies in a non-linear fashion as a function of the radial 

position within the tubular body; and wherein the yield point of the outer tubular portion of the 

tubular body varies in a non-linear fashion as a function of the radial position within the 

tubular body. In an exemplary embodiment, the rate of change of the yield point of the inner 

tubular portion of the tubular body is different than the rate of change of the yield point of the 

outer tubular portion of the tubular body. In an exemplary embodiment, the rate of change of 

the yield point of the inner tubular portion of the tubular body is different than the rate of 

change of the yield point of the outer tubular portion of the tubular body. 

[005B8] A method of manufacturing an expandable tubular member has been 

described that includes: providing a tubular member; heat treating the tubular member; and 

quenching the tubular member, wherein following the quenching, the tubular member 

comprises a microstmcture comprising a hard phase structure and a soft phase structure. In 

an exemplary embodiment, the provided tubular member comprises, by weight percentage. 

0.065% C, 1.44% Mn, 0.01% P. 0.002% S, 0.24% Si. 0.01% Cu, 0.01% Ni, 0.02% Cr. 0.05% 

V, 0.01% Mo, 0.01% iNb, and 0.01 %Ti. In an exemplary embouimeni, the provideu tubular 

member comprises, by weight percentage. 0.18% C. 1.28% Mn. 0.017% P. 0.004% S. 

0.29% Si. 0.01% Cu. 0.01% Ni. 0.03% Cr. 0.04% V. 0.01% Mo. 0.03% Nb. and 0.01 %Ti. in 

an exemplary embodiment, the provided tubular member comprises, by weight percentage, 

0.08% C. 0.82% Mn. 0.006% P. 0.003% S. 0.30% Si. 0.06% Cu. 0.05% Ni. 0.05% Cr. 0.03% 

V. 0.03% Mo. 0.01% Nb. and 0.01 %Ti. In an exemplary embodiment, the provided tubular 

member comprises a microstructure comprising one or more of the following: martensite. 

peariite, vanadium carbide, nickel cartaide. or titanium carbide. In an exemplary 

embodiment, the provided tubular member comprises a microstructure comprising one or 

more of the following: pearlite or peartite striation. In an exemplary embodiment, the 

provided tubular member comprises a microstmcture comprising one or more of the 

following: grain peariite, wldmanstatten martensite, vanadium carbide, nickel carbide, or 

titanium carbide. In an exemplary embodiment, the heat treating comprises heating the 

provided tubular member for about 10 minutes at 790 °C. In an exemplary embodiment, the 

quenching comprises quenching the heat treated tubular member in water. In an exemplary 

embodiment, following the quenching, the tubular member comprises a microstructure 

comprising one or more of the following: fenrite, grain peariite, or martensite. In an 

exemplary embodiment, following the quenching, the tubular member comprises a 

microstructure comprising one or more of the following: fenite. martensite. or bainite. In an 
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exemplary embodiment, following the quenching, the tubular member comprises a 
microstructure comprising one or more of the following: bainite, pearlite, or ferrite. In an 
exemplary embodiment, following the quenching, the tubular member comprises a yield 
strength of about 67ksi and a tensile strength of about 95 ksi. In an exemplary embodiment, 
following the quenching, the tubular member comprises a yield strength of about 82 ksi and 
a tensile strength of about 130 ksi. In an exemplary embodiment, following the quenching, 
the tubular member comprises a yield strength of about 60 ksi and a tensile strength of 
about 97 ksi. In an exemplary embodiment, the method further includes: positioning the 
quenched tubular member within a preexisting structure; and radially expanding and 
plastically defonming the tubular member within the preexisting structure. 
[00589] A method of radially expanding a tubular assembly has been described that 
includes radially expanding and plastically deforming a lower portion of the tubular assembly 
by pressurizing the interior of the lower portion of the tubular assembly; and then, radially 
expanding and plastically deforming the remaining portion of the tubular assembly by 
contacting the interior of the tubular assembly with an expansion device. In an exemplary 
embodiment, the expansion device is an adjustable expansion device. In an exemplary 
embodiment, the expansion device is a hydroforming expansion device. In an exemplary 
embodiment, the expansion device is a lOiary expansion device, in an exemplary 
embodiment, the lower portion of the tubular assembly has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, the remaining portion of 
the tubular assembly has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the lower portion of the tubular assembly includes a shoe 
defining a valveable passage. 

[00590] A system for radially expanding a tubular assembly has been described that 

includes means for radially expanding and plastically deforming a lower portion of the tubular 

assembly by pressurizing the interior of the lower portion of the tubular assembly; and then. 

means for radially expanding and plastically deforming the remaining portion of the tubular 

assembly by contacting the interior of the tubular assembly with an expansion device. In an 

exemplary embodiment, the lower portion of the tubular assembly has a higher ductility and 

a lower yield point prior to the radial expansion and plastic defonmation than after the radial 

expansion and plastic defonmation. In an exemplary embodiment, the remaining portion of 

the tubular assembly has a higher ductility and a lower yield point prior to the radial 

expansion and plastic deformation than after the radial expansion and plastic deformation. 

[00591] A method of repairing a tubular assembly has been described that includes 

positioning a tubular patch within the tubular assembly; and radially expanding and 
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plastically deforming a tubular patch into engagement with the tubular assembly by 
pressurizing the interior of the tubular patch. In an exemplary embodiment, the tubular patch 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 
[00592] A system for repairing a tubular assembly has been described that includes 
means for positioning a tubular patch within the tubular assembly; and means for radially 
expanding and plastically defonming a tubular patch into engagement with the tubular 
assembly by pressurizing the interior of the tubular patch. In an exemplary embodiment, the 
tubular patch has a higher ductility and a lower yield point prior to the radial expansion and 
plastic deformation than after the radial expansion and plastic deformation. 
[00593] A method of radially expanding a tubular member has been described that 
includes accumulating a supply of pressurized fluid; and controllably injecting the 
pressurized fluid into the interior of the tubular member. In an exemplary embodiment, 
accumulating the supply of pressurized fluid includes: monitoring the operating pressure of 
the accumulated fluid; and if the operating pressure of the accumulated fluid is less than a 
predetermined amount, injecting pressurized fluid into the accumulated fluid. In an 
exemplary embodiment, controllably injecting the pressurized fluid into the interior of the 
tubular member includes: monitoring the operating condition of the tubular member; and if 
the tubular member has been radial expanded, releasing the pressurized fluid from the 
interior of the tubular member. 

[00594] A system for radially expanding a tubular member has been described that 
includes means for accumulating a supply of pressurized fluid; and means for controllably 
injecting the pressurized fluid into the interior of the tubular member. In an exemplary 
embodiment, means for accumulating the supply of pressurized fluid includes: means for 
monitoring the operating pressure of the accumulated fluid; and if the operating pressure of 
the accumulated fluid is less than a predetermined amount, means for injecting pressurized 
fluid into the accumulated fluid. In an exemplary embodiment, means for controllably 
injecting the pressurized fluid into the interior of the tubular member includes: means for 
monitoring the operating condition of the tubular member; and if the tubular member has 
been radial expanded, means for releasing the pressurized fluid from the interior of the 
tubular member. 

[00595] An apparatus for radially expanding a tubular member has been described 
that includes a fluid reservoir; a pump for pumping fluids out of the fluid reservoir; an 
accumulator for receiving and accumulating the fluids pumped from the reservoir, a flow 
control valve for controllably releasing the fluids accumulated within the reservoir; and an 
expansion element for engaging the interior of the tubular member to define a pressure 
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chamber within the tubular member and receiving the released accumulated fluids into the 
pressure chamber. 

[005961 An apparatus for radially expanding a tubular member has been described 
that includes an expandable tubular member; a locking device positioned within the 
expandable tubular member releasably coupled to the expandable tubular member, a tubular 
support member positioned within the expandable tubular member coupled to the locking 
device; and an adjustable expansion device positioned within the expandable tubular 
member coupled to the tubular support member; wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the apparatus further includes: means for transmitting torque 
between the expandable tubular member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
expandable tubular member and the tubular support member. In an exemplary embodiment, 
the apparatus further includes: another tubular support member received within the tubular 
support member releasably coupled to the expandable tubular member. In an exemplary 
embodiment, the apparatus further includes: means for transmitting torque between the 
expandable tubuiar member and the other tubuiar support member, in an exemplary 
embodiment, the apparatus further includes: means for transmitting torque between the 
other tubular support member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
other tubular support member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
expandable tubular member and the tubular support member. In an exemplary embodiment, 
the apparatus further includes: means for sensing the operating pressure within the other 
tubular support member. In an exemplary embodiment, the apparatus further includes: 
means for pressurizing the interior of the other tubular support member. In an exemplary 
embodiment, further includes: means for limiting axial displacement of the other tubular 
support member relative to the tubular support member. In an exemplary embodiment, the 
apparatus further includes: a tubular liner coupled to an end of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes: a tubular liner 
coupled to an end of the expandable tubular member. 

[005971 An apparatus for radially expanding a tubular member has been described 

that includes: an expandable tubular member; a locking device positioned within the 

expandable tubular member releasably coupled to the expandable tubular member, a tubular 

support member positioned within the expandable tubuiar member coupled to the locking 

device; an adjustable expansion device positioned within the expandable tubular member 
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cx)upled to the tubular support member; means for transmitting torque between the 
expandable tubular member and the tubular support member; means for sealing the 
interface between the expandable tubular member and the tubular support member; another 
tubular support member received within the tubular support member releasably coupled to 
the expandable tubular member; means for transmitting torque between the expandable 
tubular member and the other tubular support member, means for transmitting torque 
between the other tubular support member and the tubular support member, means for 
sealing the interface between the other tubular support member and the tubular support 
member; means for sealing the Interface between the expandable tubular member and the 
tubular support member; means for sensing the operating pressure within the other tubular 
support member; means for pressurizing the interior of the other tubular support member; 
means for limiting axial displacement of the other tubular support member relative to the 
tubular support member; and a tubular liner coupled to an end of the expandable tubular 
member; wherein at least a portion of the expandable tubular member has a higher ductility 
and a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic defomriation. 

[00598] A method for radially expanding a tubular member has been described that 

includes positioning a tubular member and an adjustable expansion device within a 

preexisting siruciure; rauialiy expanding and piasucally deforming at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member; increasing the size 

of the adjustable expansion device; and radially expanding and plastically deforming another 

portion of the tubular member by displacing the adjustable expansion device relative to the 

tubular member. In an exemplary embodiment, the method further includes sensing an 

operating pressure within the tubular member. In an exemplary embodiment, wherein 

radially expanding and plastically defonming at least a portion of the tubular member by 

pressurizing an interior portion of the tubular member includes: injecting fluidic material into 

the tubular member; sensing the operating pressure of the injected fluidic material; and if the 

operating pressure of the injected fluidic material exceeds a predetermined value, pemnitting 

the fluidic material to enter a pressure chamber defined within the tubular member. In an 

exemplary embodiment, at least a portion of the tubular member has a higher ductility and a 

lower yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic defonnation. In an exemplary embodiment, the portion of the tubular 

member comprises the pressurized portion of the tubular member. 

[00599] A system for radially expanding a tubular member has been described that 

includes means for positioning a tubular member and an adjustable expansion device within 

a preexisting stmcture; means for radially expanding and plastically deforming at least a 

portion of the tubular member by pressurizing an interior portion of the tubular member; 
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means for increasing the size of the adjustable expansion device; and means for radially 
expanding and plastically deforming another portion of the tubular member by displacing the 
adjustable expansion device relative to the tubular member. In an exemplary embodiment, 
the system further includes: sensing an operating pressure within the tubular member. In an 
exemplary embodiment, radially expanding and plastically defonming at least a portion of the 
tubular member by pressurizing an interior portion of the tubular member includes: injecting 
fluidic material into the tubular member, sensing the operating pressure of the injected fluidic 
material; and if the operating pressure of the injected fluidic material exceeds a 
predetermined value, permitting the fluidic material to enter a pressure chamber defined 
within the tubular member. In an exemplary embodiment, at least a portion of the tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defomnation. In an exemplary 
embodiment, the portion of the tubular member includes the pressurized portion of the 
tubular member. 

[00600] A method of radially expanding and plastically deforming an expandable 
tubular member has been described that includes limiting the amount of radial expansion of 
the expandable tubular member. In an exemplary embodiment, limiting the amount of radial 
expansion of the expandable tubular member includes: coupling another tubular member to 
the expandable tubular member that limits the amount of the radial expansion of the 
expandable tubular member. In an exemplary embodiment, the other tubular member 
defines one or more slots. In an exemplary embodiment, the other tubular member has a 
higher ductility and a lower yield point prior to the radial expansion and plastic defomiation 
than after the radial expansion and plastic deformation. 

[00601] An apparatus for radially expanding a tubular member has been described 

that includes an expandable tubular member, an expansion device coupled to the 

expandable tubular member for radially expanding and plastically defonning the expandable 

tubular member, and an tubular expansion limiter coupled to the expandable tubular member 

for limiting the degree to which the expandable tubular member may be radially expanded 

and plastically deformed. In an exemplary embodiment, the tubular expansion limiter 

includes a tubular memt)er that defines one or more slots. In an exemplary embodiment, the 

tubular expansion limiter comprises a tubular member that has a higher ductility and a lower 

yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic defomiation. In an exemplary embodiment, the apparatus further 

includes: a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, a tubular support member positioned within the 

expandable tubular member coupled to the locking device and the expansion device. In an 

exemplary embodiment, at least a portion of the expandable tubular member has a higher 
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ductility and a lower yield point prior to the radial expansion and plastic deformation than 
after the radial expansion and plastic deformation. In an exemplary emtxxliment, the 
apparatus further Includes: means for transmitting torque between the expandable tubular 
member and the tubular support member. In an exemplary embodiment, the apparatus 
further includes: means for sealing the interface between the expandable tubular member 
and the tubular support member. In an exemplary embodiment, the apparatus further 
includes means for sealing the interface between the expandable tubular member and the 
tubular support member. In an exemplary embodiment, the apparatus further includes: 
means for sensing the operating pressure within the tubular support member. In an 
exemplary embodiment, the apparatus further includes: means for pressurizing the interior of 
the tubular support member. 

[00602] An apparatus for radially expanding a tubular member has been described 
that includes: an expandable tubular member; an expansion device coupled to the 
expandable tubular member for radially expanding and plastically deforming the expandable 
tubular member; an tubular expansion limiter coupled to the expandable tubular member for 
limiting the degree to which the expandable tubular member may be radially expanded and 
plastically defonned; a locking device positioned within the expandable tubular member 
releasably coupled to the expandable tubular member, a tubular support member positioned 
within the expandable tubular member coupied to the locking device and the expansion 
device; means for transmitting torque between the expandable tubular member and the 
tubular support member; means for sealing the interface between the expandable tubular 
member and the tubular support member; means for sensing the operating pressure within 
the tubular support member; and means for pressurizing the interior of the tubular support 
member; wherein at least a portion of the expandable tubular member has a higher ductility 
and a lower yield point prior to the radial expansion and plastic defomiation than after the 
radial expansion and plastic deformation. 

[00603] A method for radially expanding a tubular member has been described that 

includes positioning a tubular member and an adjustable expansion device within a 

preexisting stmcture; radially expanding and plastically deforming at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member; limiting the extent 

to which the portion of the tubular member is radially expanded and plastically defomned by 

pressurizing the interior of the tubular member; increasing the size of the adjustable 

expansion device; and radially expanding and plastically deforming another portion of the 

tubular member by displacing the adjustable expansion device relative to the tubular 

member. In an exemplary embodiment, the method further includes sensing an operating 

pressure within the tubular member. In an exemplary embodiment, radially expanding and 

plastically deforming at least a portion of the tubular member by pressurizing an interior 
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portion of the tubular member includes: injecting fluidic material into the tubular member; 
sensing the operating pressure of the injected fluidic material; and if the operating pressure 
of the injected fluidic material exceeds a predetermined value, permitting the fluidic material 
to enter a pressure chamber defined within the tubular member. In an exemplary 
embodiment, at least a portion of the tubular member has a higher ductility and a lower yield 
point prior to the radial expansion and plastic deformation than after the radial expansion 
and plastic deformation. In an exemplary embodiment, limiting the extent to which the 
portion of the tubular member is radially expanded and plastically defomied by pressurizing 
the interior of the tubular member includes: applying a force to the exterior of the tubular 
member. In an exemplary embodiment, applying a force to the exterior of the tubular 
member includes: applying a variable force to the exterior of the tubular member. 
[00604] A system for radially expanding a tubular member has been described that 
includes means for positioning a tubular member and an adjustable expansion device within 
a preexisting structure; means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member; 
means for limiting the extent to which the portion of the tubular member is radially expanded 
and plastically deformed by pressurizing the interior of the tubular member; means for 
nicreasiriQ the Srze of the adjustable expansion device; and rneans for radlal'y oxpandinQ 
and plastically defonning another portion of the tubular member by displacing the adjustable 
expansion device relative to the tubular memt>er. In an exemplary embodiment, the method 
further includes: means for sensing an operating pressure within the tubular member. In an 
exemplary embodiment, means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member 
includes: means for injecting fluidic material into the tubular member; means for sensing the 
operating pressure of the injected fluidic material; and if the operating pressure of the 
injected fluidic material exceeds a predetermined value, means for permitting the fluidic 
material to enter a pressure chamber defined within the tubular member. In an exemplary 
embodiment, at least a portion of the tubular member has a higher ductility and a lower yield 
point prior to the radial expansion and plastic deformation than after the radial expansion 
and plastic deformation. In an exemplary embodiment, means for limiting the extent to 
which the portion of the tubular member is radially expanded and plastically defonmed by 
pressurizing the interior of the tubular member includes: means for applying a force to the 
exterior of the tubular member. In an exemplary embodiment, wherein means for applying a 
force to the exterior of the tubular member includes: means for applying a variable force to 
the exterior of the tubular member. 

[00605] An apparatus for radially expanding an expandable tubular member has been 

described that includes an expandable tubular member; a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the bcking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; a first expansion device coupled to the tubular support member; a second 
expansion device coupled to the tubular support member; and an expandable tubular sleeve 
coupled to the second expansion device. In an exemplary embodiment, the outside 
diameters of the first and second expansion devices are unequal. In an exemplary 
embodiment, the outside diameter of the first expansion device is greater than the outside 
diameter of the second e)q)ansion device. In an exemplary embodiment, at least a portion of 
the expandable tubular member has a higher ductility and a lower yield point prior to the 
radial expansion and plastic deformation than after the radial expansion and plastic 
defomiatlon. In an exemplary embodiment, at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. In an exemplary 
embodiment, the outside diameters of the first and second expansion devices are both less 
than or equal to the outside diameter of the expandable tubular member. In an exemplary 
embodiment, the outside diameter of the expandable tubular sleeve is less than or equal to 
the outside diameter of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes means for transmitting torque behveen the expandable tubular 
member and the tubular support member. In an exemplary embodiment, the apparatus 
further includes means for pressurizing the interior of the tubular support member. In an 
exemplary embodiment, the apparatus further includes means for limiting axial displacement 
of the expandable tubular sleeve. In an exemplary embodiment, the apparatus further 
includes means for limiting axial displacement of the expandable tubular member. In an 
exemplary embodiment, the apparatus further includes means for transmitting torque from 
the tubular support member to the means for limiting axial displacement of the expandable 
tubular sleeve. In an exemplary embodiment, the apparatus further includes means for 
displacing the first expansion device relative to the expandable tubular member to radially 
expand and plastically deform the expandable tubular member. In an exemplary 
embodiment, the apparatus further includes means for displacing the second expansion 
device relative to the expandable tubular sleeve to radially expand and plastically deform the 
expandable tubular sleeve. In an exemplary embodiment, the wall thickness of the 
expandable tubular sleeve is variable. In an exemplary embodiment, the expandable tubular 
sleeve includes means for sealing an interface between the expandable tubular sleeve and 
the Interior surface of the expandable tubular member. 

[00606] An apparatus for radially expanding an expandable tubular member has been 

described that includes: an expandable tubular member, a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; a first expansion device coupled to the tubular support member; a second 
expansion device coupled to the tubular support member; an expandable tubular sleeve 
coupled to the second expansion device; means for transmitting torque between the 
expandable tubular member and the tubular support member; means for pressurizing the 
interior of the tubular support member; means for limiting axial displacement of the 
expandable tubular sleeve; means for limiting axial displacement of the expandable tubular 
member; means for transmitting torque from the tubular support member to the means for 
limiting axial displacement of the expandable tubular sleeve; means for displacing the first 
expansion device relative to the expandable tubular member to radially expand and 
plastically deform the expandable tubular member; and means for displacing the second 
expansion device relative to the expandable tubular sleeve to radially expand and plastically 
deform the expandable tubular sleeve; wherein the outside diameter of the first expansion 
device is greater than the outside diameter of the second expansion device; wherein at least 
a portion of the expandable tubular member has a higher ductility and a lower yield point 

piiwi \KJ uic lauioi c;A>|^ai loiui I aiiu )jiaaiier uc;iv.ii i iicauwi 1 man aiici mo louiai CA^oiidiuii aiiu 

plastic deformation; wherein at least a portion of the expandable tubular sleeve has a higher 

ductility and a lower yield point prior to the radial expansion and plastic deformation than 

after the radial expansion and plastic deformation; wherein the outside diameters of the first 

and second expansion devices are both less than or equal to the outside diameter of the 

expandable tubular member; wherein the outside diameter of the expandable tubular sleeve 

is less than or equal to the outside diameter of the expandable tubular member; wherein the 

wall thickness of the expandable tubular sleeve is variable; and wherein the expandable 

tubular sleeve comprises means for sealing an interface between the expandable tubular 

sleeve and the interior surface of the expandable tubular member. 

[00607] A method for radially expanding a tubular member has been described that 

includes positioning an expandable tubular member and an expandable tubular sleeve within 

a preexisting structure; radially expanding and plastically deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve; and radially expanding and 

plastically deforming at least a portion of the expandable tubular sleeve, in an exemplary 

embodiment, the method further includes radially expanding and plastically deforming at 

least a portion of the expandable tubular member while simultaneously radially expanding 

and plastically deforming at least a portion of the expandable tubular sleeve. In an 

exemplary embodiment, the method further includes radially expanding and plastically 

deforming another portion of the expandable tubular member after radially expanding and 
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plastically deforming the portion of the expandable tubular sleeve. In an exemplary 
embodiment, at least a portion of the expandable tubular member has a higher ductility and 
a lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the wall thickness of the expandable tubular sleeve is 
variable. In an exemplary embodiment, the method further includes sealing an interface 
between the exterior surface of the expandable tubular sleeve and the interior surface of the 
expandable tubular memt)er. 

[00608] A system for radially expanding a tubular member has been described that 
includes means for positioning an expandable tubular member and an expandable tubular 
sleeve within a preexisting structure; means for radially expanding and plastically deforming 
at least a portion of the expandable tubular member onto the expandable tubular sleeve; and 
means for radially expanding and plastically defomiing at least a portion of the expandable 
tubular sleeve. In an exemplary embodiment, the system further includes means for radially 
expanding and plastically deforming at least a portion of the expandable tubular member 
while simultaneously radially expanding and plastically deforming at least a portion of the 
expandable tubular sleeve, in ari fcfxemplary embodiment, the system further includes 
means for radially expanding and plastically deforming another portion of the expandable 
tubular member after radially expanding and plastically deforming the portion of the 
expandable tubular sleeve. In an exemplary embodiment, at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defomnalion than after the radial expansion and plastic defomriation. 
In an exemplary embodiment, at least a portion of the expandable tubular sleeve has a 
higher ductility and a lower yield point prior to the radial expansion and plastic defomriation 
than after the radial expansion and plastic deformation. In an exemplary embodiment, the 
wall thickness of the expandable tubular sleeve is variable. In an exemplary embodiment, 
the system further includes sealing an interface between the exterior surface of the 
expandable tubular sleeve and the interior surface of the expandable tubular member. 
[00609] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member; a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member, an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device coupled to the tubular support member; a non- 
adjustable expansion device coupled to the tubular support member, and an expandable 
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tubular sleeve coupled to the non-adjustable expansion device. In an exemplary 
embodiment, at least a portion of the expandable tubular member has a higher ductility and 
a lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic defonnation. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defonnation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the outside diameters of the adjustable and non-adjustable 
expansion devices are both less than or equal to the outside diameter of the expandable 
tubular member. In an exemplary embodiment, the outside diameter of the expandable 
tubular sleeve is less than or equal to the outside diameter of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes means for 
transmitting torque between the expandable tubular member and the tubular support 
member. In an exemplary embodiment, the apparatus further includes means for 
pressurizing the interior of the tubular support member. In an exemplary embodiment, the 
apparatus further includes means for limiting axial displacement of the expandable tubular 
sleeve. In an exemplary embodiment, the apparatus further includes means for limiting axial 
displacement of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes means for transmitting torque from the tubuiar support member to 
the means for limiting axial displacement of the expandable tubular sleeve. In an exemplary 
embodiment, the apparatus further includes means for transmitting torque from the tubular 
support member to the means for limiting axial displacement of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes means for displacing 
the adjustable expansion device relative to the expandable tubular member to radially 
expand and plastically defonm the expandable tubular member. In an exemplary 
embodiment, the apparatus further includes means for pulling the adjustable expansion 
device through the expandable tubular member to radially expand and plastically deform the 
expandable tubular member. In an exemplary embodiment, the apparatus further includes 
fluid powered means for pulling the adjustable expansion device through the expandable 
tubular member to radially expand and plastically defomi the expandable tubular member. 
In an exemplary embodiment, the apparatus further includes means for displacing the non- 
adjustable expansion device relative to the expandable tubular sleeve to radially expand and 
plastically defonm the expandable tubular sleeve. In an exemplary embodiment, the 
apparatus further includes fluid powered means for pulling the non-adjustable expansion 
device through the expandable tubular sleeve to radially expand and plastically defonm the 
expandable tubular sleeve. In an exemplary embodiment, the wall thickness of the 
expandable tubular sleeve is variable. In an exemplary embodiment, the expandable tubular 
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sleeve includes means for sealing an interface between the expandable tubular sleeve and 
the interior surface of the expandable tubular member. 

[00610] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member, a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device coupled to the tubular support member a non- 
adjustable expansion device coupled to the tubular support member; an expandable tubular 
sleeve coupled to the non-adjustable expansion device; means for transmitting torque 
between the expandable tubular member and the tubular support member; means for 
pressurizing the interior of the tubular support member; means for limiting axial displacement 
of the expandable tubular sleeve; means for limiting axial displacement of the expandable 
tubular member; means for transmitting torque from the tubular support member to the 
means for limiting axial displacement of the expandable tubular sleeve; means for 
transmitting torque from the tubular support member to the means for limiting axial 
displacement of the expandable tubular member; fluid powered means for pulling the 
adjustable expansion device through the expandable tubular member to radially expand and 
plastically deform the expandable tubular member; and fluid powered means for pulling the 
non-adjustable expansion device through the expandable tubular sleeve to radially expand 
and plastically deform the expandable tubular sleeve; wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular sleeve has a higher ductility and a lower 
yield point prior to the radial expansion and plastic defonnation than after the radial 
expansion and plastic deformation; wherein the outside diameters of the adjustable and non- 
adjustable expansion devices are both less than or equal to the outside diameter of the 
expandable tubular member; wherein the outside diameter of the expandable tubular sleeve 
is less than or equal to the outside diameter of the expandable tubular member; wherein the 
wall thickness of the expandable tubular sleeve is variable; and wherein the expandable 
tubular sleeve comprises means for sealing an interface between the expandable tubular 
sleeve and the interior surface of the expandable tubular member. 
[00611] A method for radially expanding a tubular member has been described that 
includes positioning an expandable tubular member, an expandable tubular sleeve, and an 
adjustable expansion device within a preexisting structure; increasing the size of the 
adjustable expansion device; radially expanding and plastically deforming at least a portion 

of the expandable tubular member onto the expandable tubular sleeve using the adjustable 
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expansion device; and radially expanding and plastically deforming at least a portion of the 

expandable tubular sleeve. In an exemplary embodiment, the metliod further includes 

radially expanding and plastically defomfiing at least a portion of the expandable tubular 

member while simultaneously radially expanding and plastically deforming at least a portion 

of the expandable tubular sleeve. In an exemplary embodiment, the method further includes 

radially expanding and plastically deforming another portion of the expandable tubular 

member after radially expanding and plastically deforming the portion of the expandable 

tubular sleeve. In an exemplary embodiment, at least a portion of the expandable tubular 

member has a higher ductility and a lower yield point prior to the radial expansion and plastic 

deformation than after the radial expansion and plastic deformation. In an exemplary 

embodiment, at least a portion of the expandable tubular sleeve has a higher ductility and a 

lower yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic deformation. In an exemplary embodiment, the wall thickness of the 

expandable tubular sleeve is variable. In an exemplary embodiment, the method further 

includes sealing an interface between the exterior surface of the expandable tubular sleeve 

and the interior surface of the expandable tubular member. In an exemplary embodiment, 

the method further includes pulling the adjustable expansion device through the expandable 

tubular member. In an exemplsr/ embodimsnt. the method further inciudes pulling the 

adjustable expansion device through the expandable tubular member using fluid pressure. 

[00612] A system for radially expanding a tubular member has been described that 

includes means for positioning an expandable tubular member, an expandable tubular 

sleeve, and an adjustable expansion device within a preexisting structure; means for 

increasing the size of the adjustable expansion device; means for radially expanding and 

plastically deforming at least a portion of the expandable tubular member onto the 

expandable tubular sleeve using the adjustable expansion device; and means for radially 

expanding and plastically defomning at least a portion of the expandable tubular sleeve. In 

an exemplary embodiment, the system further includes means for radially expanding and 

plastically deforming at least a portion of the expandable tubular member while 

simultaneously radially expanding and plastically defonning at least a portion of the 

expandable tubular sleeve. In an exemplary embodiment, the system further includes 

means for radially expanding and plastically defomriing another portion of the expandable 

tubular member after radially expanding and plastically defonning the portion of the 

expandable tubular sleeve. In an exemplary embodiment, at least a portion of the 

expandable tubular member has a higher ductility and a lower yield point prior to the radial 

expansion and plastic defomriation than after the radial expansion and plastic defonnation. 

In an exemplary embodiment, at least a portion of the expandable tubular sleeve has a 

higher ductility and a lower yield point prior to the radial expansion and plastic defonnation 
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than after the radial expansion and plastic deformation. In an exemplary embodiment, the 
wall thickness of the expandable tubular sleeve is variable. In an exemplary embodiment, 
the system further includes means for sealing an interface between the exterior surface of 
the expandable tubular sleeve and the interior surface of the expandable tubular member. In 
an exemplary embodiment, the system further includes means for pulling the adjustable 
expansion device through the expandable tubular member. In an exemplary eml)odiment, 
the system further includes means for pulling the adjustable expansion device through the 
expandable tubular member using fluid pressure. 

[00613] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member; a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; and an adjustable expansion device positioned within the expandable tubular 
member coupled to the tubular support member. In an exemplary embodiment, at least a 
portion of the expandable tubular member has a higher ductility and a lower yield point prior 
to the radial expansion and plastic deformation than after the radial expansion and plastic 
defomnation. In an exemplary embodiment, the apparatus further Includes an expandable 
tubular sleeve coupled lo an end of the expandable tubular member that receives the 
adjustable expansion device. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defomnation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the apparatus further includes means for transmitting torque 
between the expandable tubular member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes means for pressurizing the interior of the tubular 
support member. In an exemplary embodiment, the aduator includes means for displacing 
the adjustable expansion device relative to the expandable tubular member to radially 
expand and plastically deform the expandable tubular member. In an exemplary 
embodiment, the actuator further includes means for pulling the adjustable expansion device 
through the expandable tubular member to radially expand and plastically deform the 
expandable tubular member. In an exemplary embodiment, the actuator further includes 
fluid powered means for pulling the adjustable expansion device through the expandable 
tubular member to radially expand and plastically defomn the expandable tubular member 
In an exemplary embodiment, the apparatus further includes means for adjusting the size of 
the adjustable expansion device. 

[00614] An apparatus for radially expanding an expandable tubular member has been 

described that includes an expandable tubular member, a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member, an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device positioned within the expandable tubular member 
coupled to the tubular support member an expandable tubular sleeve coupled to an end of 
the expandable tubular member that receives the adjustable expansion device; means for 
transmitting torque between the expandable tubular member and the tubular support 
member; means for pressurizing the interior of the tubular support member; means for 
adjusting the size of the adjustable expansion device; and fluid powered means for pulling 
the adjustable expansion device through the expandable tubular member to radially expand 
and plastically deform the expandable tubular member, wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defomiation than after the radial expansion and plastic deformation; 
and wherein at least a portion of the expandable tubular sleeve has a higher ductility and a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

[0061 5] A method for radially expanding a tubular member has been described that 
incluues positioning an expandable tubuiar member, an expandable tubular sleeve, and an 
adjustable expansion device within a preexisting stmcture; increasing the size of the 
adjustable expansion device to radially expand and plastically deform at least a portion of at 
least one of the expandable tubular member and the expandable tubular sleeve; and radially 
expanding and plastically deforming at least another portion of the expandable tubular 
member using the adjustable expansion device. In an exemplary embodiment, at least a 
portion of the expandable tubular member has a higher ductility and a lower yield point prior 
to the radial expansion and plastic deformation than after the radial expansion and plastic 
defonnation. In an exemplary embodiment, at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. In an exemplary 
embodiment, the method further includes pulling the adjustable expansion device through 
the expandable tubular member. In an exemplary embodiment, the method further includes 
pulling the adjustable expansion device through the expandable tubular member using fluid 
pressure. 

[00616] A system for radially expanding a tubular member has been described that 
includes means for positioning an expandable tubular member, an expandable tubular 
sleeve, and an adjustable expansion device within a preexisting structure; means for 
increasing the size of the adjustable expansion device to radially expand and plastically 
deform at least a portion of at least one of the expandable tubular member and the 

171 



wo 2005/024170 



PCT/US2004/02883I 



expandable tubular sleeve; and means for radially expanding and plastically deforming at 
least another portion of the expandable tubular member using the adjustable expansion 
device. In an exemplary embodiment, at least a portion of the expandable tubular member 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defomiation. In an exemplary 
embodiment, at least a portion of the expandable tubular sleeve has a higher ductility and a 
lower yield point prior to the radial expansion and plastic defomiation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, the system further 
includes means for pulling the adjustable expansion device through the expandable tubular 
member. In an exemplary embodiment, the system further includes means for pulling the 
adjustable expansion device through the expandable tubular member using fluid pressure. 
[00617] It is understood that variations may be made in the foregoing without 
departing from the scope of the invention. For example, the teachings of the present 
illustrative embodiments may be used to provide a wellbore casing, a pipeline, or a structural 
support Furthermore, the elements and teachings of the various illustrative embodiments 
may be combined in whole or in part in some or all of the illustrative embodiments. In 
addition, one or more of the elements and teachings of the various illustrative embodiments 
may be omitted, at least in part, and/or combined, at least in part, with one or more of the 
other elements and teachings cf the various lliustrauvc embodiments. 
[0061 B] Although illustrative embodiments of the invention have been shown and 
described, a wide range of modification, changes and substitution is contemplated in the 
foregoing disclosure. In some instances, some features of the present invention may l>e 
employed without a conresponding use of the other features. Accordingly, It Is appropriate 
that the appended clainrs be construed broadly and in a manner consistent with the scope of 
the invention. 
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What Is claimed is: 

1 . A method of forming a tubular riner within a preexisting structure, compnsing: 
positioning a tubular assembly within the preexisting structure; and 
radially expanding and plastically deforming the tubular assembly within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic defoliation of the tubular 

assembly, a predaterwined porHon of the tubular assembly has a lower yield 

point than another portron of the tubular assembly. 
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2. The method of claim 1 , wherein the predetermined portion of the tubutar assembly 
has a higher ductility and a lowrer yield point prior to the radial expansion and plastic 
defomnatlon than after the radial expar^ton arKl plastic cieformation. 

3. The method of Claim 1 , wherein tha predetermined portion of the tubular assembly 
has a higher ductility prior to the rad'^l expansion and plastic defomiaflon than after the 
radial expansion and plastic deformation. 

4. The method of Claim 1 , wherein the predetemif ned portion of the tubular assembly 
has a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion arxi plastic deformation. 

5. The method of claim 1 , wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radiat expansion and plastic defonnation than other 
portions of the tubular assembly. 

6. The method off claim 5. further comprising: 

positioning another tubular assembly within the preexisting slmcture in overlapping 

relation to the tubular assembly; and 
radially e^anding and plastically deforming the other tubular assembly within the 

preexisting structure; 
wherein, prior to the radiat expansion and plastic deformation of the tubular 

assembly, a predetermined portion of the other tubular assembly has a lower 

yield point than another portion of the other tubular assembly. 

7. The method of daim 6, wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the tubular assembly is equal to the Inside diameter of 
the iBdially expanded and plastically deformed other portion of the other tubular assembly. 

8. The method of claim 1 , wherein the predetermined portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

9. The method of datm 1. wher^n the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 
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1 0. The method of claim 1 , wherein the predete'mfilned portion of the tubular eissembly 
comprises a plurality of spaced apart predetermine d portions of the tubular assembly- 

1 1 . The method of claim 1 , wherein the other pprtion of the tubular assembly comprises- 
an end portion of the tubular assembly. 

12. The method of claim 1 , wherein the other pprtion of the tubular assembly comprises 
a plurality of other portions of the tubular assembly . 



13. The method of claim 1, wherein the other p 
a plurality of spaced apart other portions of the 



Drtion of the tubular assembly oomprtses 
tubplar assembly. 



14. The method of daim 1, wherein the 
members ccupled to one snother by correspondini \ 



tubular assembly 



15. The method of claim 14. wherein the tubular 
portions of the tubular assembly: and wherein the 
portion of the tubular assembly. 



16. The method of claim 14, wherein one or more of the tubular couplings comprise the 
predetermined portions of the tubular assembly. 

17. The method of ciaim 14, wherein one or mt^re of the tubular nrvembers comprise the. 
predetermined portions of the tubular assembly. 

ia. The method of daim 1 , wherein the predetermined portion of the tubular assembly 
defines one or more openings. 

19- The method of claim 1 8. wherein one or more of the openings comprise slots, 

20. The method of claim 1 8, wherein the aniso|ropy for the predetemiined portion of the 
tubular assembly is greater than 1. 



comprises a plurality of tubular 
tubular couplincis. 



couplings comprise the predetermined 
1 ubular members comprise the other 
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21 . The method of claim 1 , wherein the anieotn^py for the predetermined portion of the 
' lubu^r assemt>fy is greater than 1. 

22. The method of claim 1 , wherein the strain hjantening exponent for the predetermined 
portion of the tubular assembly is greater than 0.12 . 



anlsotropy 



23. The method of claim 1 , wherein the 
tubular assembly is greater than 1; and wherein 
predetermined portion of the tubular assembly is 



for the predetermined portion of the 
the strain hardening exponent for the* 
greater than 0.12. 



24. The method of daim 1 , wherein the predetmiined 
comprises a first eteel alloy comprising: 0.065 % 
% Si. 0.01 % Cu, 0,01 % Ni. and 0.02 % Cr. 



25. The method of dalm 24, wherein the yield point of the predetermined portion of the 

rhA rAdia! expansion ^nd plastic 
pnejJetermlned portion of the tubular • 
^(pansion and plastic de^>mriation.. 



deformation; and wherein the yield point of the 
assembly is at least about 65.9 ksl after the radial 



26. The method of dalm 24. wherein the yield 
tubular assembly aher the radial expansion and plastic 
greater than the yield pwit of the predetennnined portion 
radial expansion and plastic deformation. 



aniso ropy 



27. The method of daim 24. wherein the 
tubular assembly, pnor to the radial expansion anc 



28. The method of daim 1, wherein the predetermined 
comprises a second steel alloy comprising: 0.18 ^ 
0.29 % S\, 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 



29. The method of daim 28, wherein the yield 
tubular assembly is at most about 57.8 ksl prior to 



portion of the tutnilar assembly 
1.44 % Mn, 0.01 % P, 0.002 % S. 0.24 



I >oint of the predetermined portion of the 
defbmiation is at least about 40 % 
of the tutnilar assembly prior to the 



of the predetermined portion of the 
plastic deformation, is about 1.48. 



portion of the tubular assembly 
C, 1.2B % [Wn. 0.017 % P. 0.004 % S, 



I >oint of the predetermined portion of the 
the radial expansion and plastic 



SUBSTITUTE SHEET (RULE 26) 

176 



wo 2005/024170 



PCT/US2004/028831 



deformation; and wherein the yield point of the pradetemiined portion of the tubular 
assembly is at least aboutT4.4 ksi after the radial expansion and plastic defomiation. 

30. The nnethod of daim 28. wherein the yield point of the predetermined portion of the 
tubular assembly after ihe radial expansion and plastic deformation is at least at>out 28 % 
greater than the yield point of the predeternilned portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

31* The method of daim 28, wherein the anisotropy of the predetermined portion of.the 
tubuter assembly, prior to the radial expansion and plastic deformation. Is about 1.04. 

32. The method of claim 1» wherein the predetermined portion of the tubular assembly 
comprises a third steel alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P. 0.003 % S, 0.30 
% Si, 0.16 % Cu, 0.05 % Ni, and 0.05 % Cr. 



33. The method of daim 32, wherein the anisotropy of the predetenmined porton of the 
tubular assembly, prior to the radial expansion and plastic defonnatlon, is about 1.92. 

34. The method of daim 1. wherein the predetermined portion of the tubular assembly 
comprises a tlourth steel aCtoy oomprising: 0.02 % C, 1.31 % Mn, 0.02 % P, 0.001 % S, 0.45 
% Si, 0.1 % Ni, and 18.7 % Cr. 



35. The method of claim 34. wherein the anisotropy of the predetemnined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is about n.34. 

36. The method of daim 1, vt/herein the yield point of the predetermined portion of ttie 
tubufar assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
defonnation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 65.9 ksi after the radial expansion and plastic defomiation. 

37. The method of daim 1 . wherein the yield point of the predstcrmined portion of the 
tubular assembly after the radial exparision and plastic deformation is at least about 40 % 
greater than the yield point of the predetenrtned portion of the tubular assembly prior to the 
radial expansion and plastic defonmatton. 
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38. The method of dalm 1 • wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.48. 

39. The method of dalm 1 • wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 57.8 ksl prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetemalned portion of the tubular 
assembly is at least about 74.4 ksl after the radial expansion and plastic defomiation. 

40. Ttie method of claim 1. wherein the yield point of the predetermined portion of the 
.tubular assembly after the radial expansion and plastic deformation is at least about 28 % ; 
greater than the yield point erf the predetermined portion of the tubular assembly.prior to the 
radial expansion and plastic defonmation. 

41 . The method of dalm 1, wherein the anisotropy of the prBdotermined portion of the 
tubular assembly, prior to the radial expansion and plastic defonmation. Is at least about 
1.04. 

42. The method of dalm 1. wherein the anisotropy of the predetermined portion of the . 
tubular assembly, prior to the radial expansion and plastic defonmation. is at least about 
1,92, 

43. The method of daim 1, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is at least about 
1.34. 

44. The method of dalm 1, wherein the anisotropy of the predatemnlned portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.92. 

45. The method of claim 1, wherein the yield point of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
47.6 tcsl to about 61 .7 ksi. 
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46. The method of claim 1. wherein the expandability coefficient of the predetermined 
portion of the tubular assembly, prior to the radial expansion and plastic deformation, is 
greater than 0.12. 

47. The method of claim 1 , wherein the expandability coefficient of the predetermined 
portion of the tubular assembly is greater than the expandability coefficient of the other * 
portion of the tubtdar assembly. 

48. The method of claim 1 . wherein the tubular assembly comprises a wellbore casing. 

49. The method of dalm 1. wherein the tubular assembly comprises a pipeline. 

50. The rr>ethod of claim 1» wherein the tubular assembly comprises a structural support 

51. An exp>andable tubular member comprising a steel alloy comprising: 0.065 % C, 1.44 
% Mn. 0.01 % P. 0.002 % S. 0.24 % SI, 0.01 % Cu. 0.01 % Ni, and 0.02 % Cr. 

52. The tubular memt>er of dalm 51 , wherein a yield point of the tubular member is at 
most atxxjt 46.9 ksi prior to a radial expansion and plastic deformation; and wherein a yield 
point of the tubular member Is at least about 65*9 ksi after tFie radial expansion and plastic 
deformatioa 

' 53. The tubular mernber of claim 51 . wherein the yield point of the tubular member after 
the radial expansion and plastic defomvatlon is at least about 40 % greater than the yield 
point of the tubular member prior to the radial expansion and plastic deformation. 

54. The tubular member of dalm 51 . wherein the anlsotropy of the tubular member, prior 
to a radial expansion and plastic defonmatlon. Is aboxA 1.48. 

55. The tubular menrtber of claim 51 . wherein the tubular member comprises a wellbore 
casing. 

56. The tubular member of daim 51 , wherein the tubular member comprises a pipeline. 
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57. The tubular member of deim 51 . wherein 'the tubular member comprised a structural 
support 

58. An expandable tubular member comprising a steel alloy comprising: 0.1 6 % 1 .28 
% Mn. 0.017 % P. 0.004 % S, 0.29 % SI, 0.01 % Cu, 0.01 % Ml, and 0.03 % Cr. 

59. The tubular member of claim 58, wherein a yield point of the tubular member is at . 
most about 57.8 ksi prior to a radial expansion arid plastic deformation; and wherein the 
yield point of the tubular memtier is at least about 74.4 ksi after the radial expansion and 
plastic deformation. 

60. The tubular men^r of daim 58» wherein a yield point of the of the tubular member 
after a radial expansion and plastic defomnatlon is at least about 28 % greater than the yield 
pointof the tubular member prior to the radial expansion and plastic deformation. 

61. The tubular member of daim SB. wherein the anlsotropy of the tubular member, prior 
to a radial expansion and plastic deformation, is about 1 .04. 

62. The tubular member of claim 68. wherein the tubular member comprises a wellbore 
casing. 

63. The tubular member of claim 68, wherein the tubular member conr>prlses a pipeline. 

64. The tubular member of daim 58, wherein'the tubular merrier comprises a structural 
support 

65. An expandable tubular member comprising a steel alloy comprising: 0.08 % C, 0.82 
% Mn, 0.006 % 0.003 % S, 0.30 % SI. 0.18 %.Cu, 0.05 % N?, and 0.05 % Cr. 

66. The tubular member of daim 65. wherein the anlsotropy of the tubular member, prior 
to a radiat expansion and plastic defomnatlon. Is about 1.92. 
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67. The tubular member of dafm 65, wherein the tubular member comprises a wellbore 
casing. 

68. The tubular member of claim 65, wherein the tubular member compn'ses a pipeline. 

69» The tubular member of daim 65, wherein the tubular member comprises a structural 
support. 

70. An expandable tubular member compn'sing a steel alloy comprising: 0.02 % C, 1 .31 
% Mn. 0.02 % P. 0.001 % S. 0.45 % SI, 9.1 % Nl and 18.7 % Cr. 

71 . The tubular member of claim 70, wherein the anisotropy of the tubular memt>er, prior 
to a radial expansion and plastic deformation* is at>out 1.34. 

72. Tne iubUiaf member Of Ciairn 70, whtsfein iho lubuhdr member comprises a weilbons 
casrng. 

73. The tubular member of claim 70, wherein the tubular member comprises a pipeline. 

74. The tubular memtjer of dafm 70. wherein the tubular member ccmprises a strucOiral 
support 

75. An expandable tubular member, wherein the yield point of (he expandable tubular 
member is at most about 46.9 ksl prior to a radial expansion and plastic deformation; and 
wherein the yield point of the expandable tubular member is at least about 65.9 ksi after the 
radial expansion and plastic deformation. 

76. The tubular member of claim 75. wherein the tubular member comprises a wellbore 
casing. 

77. The tubular member of dafm 76, wherein the tubular member comprises a pipeline. 

78. The tubular member of claim 75. wherein the tubular member comprises a structural 
support. 
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79. An expandable tubular mamber. wherein a yield point of the expandable tubular 
member atter a radial expansion and plastic deformation 13 at least about 40 % greater than . 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
deformation. 

80. The tubular member of daim 79. wherein the tubular member comprises a wellbore 
casing. 

81 . the tubular member of claim 79. wherein the tubular member comprises a pipeline. 

82. The tubular member of dalm 79. wherein the tubular member comprises a structural 
support - 

83. An expandable tubular member, wherein the anisotropy of the expandable tubular 
menibei- prior to the radlai expcns-cn end plastic deformaHon. Is at least about 1 .48. 

84. The tubular member of idalm 83, wherein the tubular member comprises a weHbore 
casing. 

85. The tubular member of daim 83, wherein the tubular member comprises a pipeline. 

86. The tubular member of dalm 83, wherein the tubular member comprises a sbuctural 
support. 

87. An expandable tubular member, wherein the yield point of the expandable tubular 
member Is at most at>out 57.8 ksl prior to the radial expansion and plastic defomiatJon; and 
wherein the yield point of the expandable tubular member is at least about 74.4 ksi after the 
radial expansion and plastic deformation. 

88. The tubular member of claim 87, wherein the tubular member comprises a wellbore 
casing. 

89. The tubular member of daim 87. wherein the tubular mender comprises a pipeline. 
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90. the tubular mOTber of daim 87. wherein the tubular member comprises a structural 
support 

91. An expandable tubular member, wherein the ^Id point of the expandable tubular 
member after a radial e^^anslon and plastic deformation is at least about 28 % greater than 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
defomnation. 

92. The tubular member of claim 91 , wherein the tubular member comprises a wellbore 
casing. 

93. The tubular nnember of daim 91 . wherein the tubular member comprises a pipeline. 

94. The tuDuiar member of claim 91 , wherein the tubular membGr comprises a stoscturs! 
support 

95. An expandable tubular member, wherein the anisotropy of me expandable tubular 
member, prior to the radial expansion and plastic defonnatlon. Is at least about 1.04. 

96. The tubular member of daim 95, wherein the tubular member comprises a wellbore 
casing. 

97. The tubular member of claim 95. wherein the tubular member comprises a pipeline. 

: 98. Tha tubular member of daim 95, wherein the tubular member €x>mprises a stmdural 
support 

99. An expandable tubular member, wherein the anisotropy of the expandable tubular 
mennber. prior to the radial expansion and plastic defomnation. is at least about 1.92. 

100. The tubular member of daim 99, wherein the tubular member comprises a weRbore 
casing. 
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101 . The tubular member of claim 99» wherein the tubular member comprises a pipeltne. 

102. The tubular member of claim 99. wherein the tubular member comprises a structural 
support 

103. An expandable tubular member, wtierein the anisotropy of the expandable tubular 
member, prior to the radial expansion and plastic defonmatior), is at least about 1 .34. 

1 04. The tubular member of claim 1 03, wherein the tubular memt>er comprises a wellbore 
casing. 

1 05. The tubular member of claim 103. wherein the tubular member comprises a pipeline. 

106. The tutHjlar member of claim 103. wherein the tubular member comprises a structural 
support 

107. An exparKjable tubular member, wharein the anisotropy of the expandable tubular 
• member, prior to the radial expansion and plastic deformation, ranges from about 1 .04 to 

about 1.92. 

108. The tubular member of datm 107, wheraln the tutnifar member comprises a wetltK>re 
casing. 

* 1 09. The tubular member of claim 1 07, wherein the tubular member comprises a pipeline. 

110. The tubular member of claim 1 07. wherein the tubular member comprises a structural 
support. 

111. An expandable tubular member, wherein the yield point of the expandable tubular 
memtser, prior to tfie radial expansion and plastic deformation, ranges from about 47.6 ksi to 
atxiut61.7ksi. 

112. The tubular merrtier of daim 111. wherein the tubular member comprises a wellboro 
casing. 
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113. The tubular rnember of claim 111. wherein the tubular member comprises a pipeline. 

1 14. The tubular member cyf claim ill, wherein the tubular member comprises a stmctural 
support 

115. An expandable tubular member, wherefn the expandabilrty coefficient of the 
expandable tubular member, prior to the radial expansion and plastic defomiation, is greats 
than 0.12. 

116. The tubular member of claim 115, wherein the tubular member comprises a wellbore 
casing. 

117. The tubular member of claim 1 15* wherein the tubular member comprises a pipeline. 

118. The tubular member of claim 115. wherein the tubular member comprises a structural 
support 

119. An expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member is greater than the expandability coefficient of another portion of 
the expandable tubular member. - 

1 20. The tubular member of claim 119. wherein the tubular member comprises a w^lbore 
casing. 

121 . The tubular member of claim 1 1 9. wherein the tubular memt>er comprises a pipeline. 

122. The tubular member of daim 119, wherein the tubular merhber comprises a structural 
support 

123. An expandable tubular member, wherein the tubular member has a higher ductlQty 
and a lower yield point prior to a radial expansion and plastic deformation tiian after the 
radial expansion and plastic deformation. 
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124. The tubular member of datm 1 23» wherein the tubular member comprises a welfbore 
casing. 

125. The tubular meml>er of dalm 123, wherein the tubular member comprised a pipeline. 

126. The tubular member of dalm 123, wherein the tubular member comprises a structural 
support 

1 27. A method of radially expanding and plastically deforming a tubular assembly 
comprising a fifBt tubular member coupled to a second tubular member, comprising: 

radially expanding and plastically deforming the tubular assembly within a preexisting 
structure; and 

using less power to radially exparxi each unit length of the first tubular member than 
to radially expand each unit length of the secor>d tubular member. 

128. The method of claim 127. wherein the tubular memt>er comprises a wellbore casing. 

129. The method of dalm 127. wherein the tubular member comprfses a pipeline. 

1 30. The method of dalm 1 27, wherein the tubular member comprises a structural - 
support. 

131. A system for radially expanding end plastically deforming a tubular assembly 
comprising a first tubular member coupled to a second tubular .member, compdsing: 

means for radially expanding the tubular assembly within a preexisting structure; and 
means for using less power to radially expand each unit length of the first tubular 

member than to radially expand each unit length of the second tubular 

member. 

132. The system of claim 131 , wherein the tubular member comprises a wellbore casing. 

133. The system of claim 131 . wherein the tubular member comprises a pipeline. 
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1 34. The system of claim 131 , wherein the tubular member comprises a structurat 
support 

135. A method of manufacturing a tubular member, comprising: 

processing a tubular member until the tubular member is characterized by one or- 

more Intermediate characteristics; 
positioning the tubular member within a preexisting sbxicture; and 
processing the tubular memtjer within the preexisting structure until the tubular 

member is characterized one or more final characteristics. 

138. The method of claim 135, wherein the tubular member comprises a wellbore casing. 

137. The method of claim 135, wherein the tubular member comprises a pipeline. 

13B. The nnethocf of claim 135, wherein the tubular member comprises a structural 
support 

I3g. The method of claim 135. wherein the preexisting structure comprises a wellbore that 
traverses a subterranean formation. 

140. The method of claim 135. wherein the characteristics are selected from a group 
consisting of yield point and ductility. 

141 . The method of claim 135, wtierein processing the tubular member within the 
preexisting structure ur^l the tubular member is characterized one or more final 
characterist'cs comprises: 

radially expanding and plastically deforming the titular member within the 
preexisting structure. 

142. An apparatus, comprising: 

an expandable tutxjiar assembly; and 

an expansion device coupled to the expandable tubular assembly; 
wherern a predetermined portion of the expandable tubular assembly has a lower 
yield point than another portion of the expandable tubular assembly. 
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143. The apparatus of claim 142, wherein the expansion device comprises a rotary 
expansion device. 

t44. The apparatus of dalm 142. wherein the expansion device compnses an axlaily 
displaceable expansion device. 

145. The apparatus of claim 142» wherein the expansion device compnses a reopnocating 
expansion device. 

145. The apparatus of ctaim 142. wherein the expansion devhse comprisiBs a Nydrofmning 
expansion device. 

147. The apparatus of claim 142, wherein the expansion device comprises an impulsive - 
force expansion device. 

14d. The apparatus of claim 142. wherein the predetermined portion of the tubular 
assembly has a higher ductility and a lower yield point than arx>ther portion of the • 
expandable tubular assembly. 

149. The apparatus of claim 142. wherein the predetermined portion of the tubular 
assembly has a higher ductiH^ than another portion of the exparKlable tubular assembly. 

150. The apparatus of dalm 142. wherein the predetermined portion' of the tubular 
assembly has a lower yield point than another portion of the expandable tubular assembly. 

1 51 . The apparatus of dalm 1 42. wherein the predetermined portion of the tubular 
assembly comprises an end portion of the tubular assembly. 

152. The apparatus of claim 142. wherein the predetermined portion of the tubular 
assembly comprises a plurality of predetermined portions of the tubular assembly. 
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153. The apparatus of claim 142, wherein tha prodeiBrmined portion of the tubular 
assembly oomprisds a plurality of spaced apart predetermined portions of the tubular 
assembly. 

1 54. The apparatus of claim 142, wherein the other portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

155. The apparatus of claim 142, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assembly. 

156. . The apparatus of daim 142, wherein the other portion of the tubular assembly 
comprises a plurality of spaced apart other portions of the tutxjlar assembly, 

157. The apparatus of claim 142. wherein the tubular assembly comprises a plurality of 
tubular members coupled to one another by corresponding tubular coupiings. • 

1 58. The apparatus of claim 1 57, wherein the tubular coupfings comprise the 
predetermined portions of the tubular assembly: and wherein the tubular members comprise 
the other portion of the tubular assembly. 

159. The apparatus of.dalm 1 57, wherein one or more of the tubular couplings comprise • 
the predetermined portions of the tubular assembly. 

160. The apparatus of dalm 1 57, wherein one or more of the tubular members comprise 
the predetermined port'ons of the tubular assembly. 

161 . The apparatus of daim 142, wherein the pradetermined portion of the tubular 
assembly defines one or more openings. 

1 62. The apparatus of claim 161. wherein one or more of the openings comprise slots. 

163. The apparatus of claim 161 , wherein the anisotropy for the predetermined porUon of 
the tubular assembly Is greater than 1 . 
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164. The apparatus of daim 142. wherein the anisotropy for the predetermined portbn of. 
the tubular assambly.is greater than 1 . 

165. The apparatus of claim 142, wherein the strain hardening exponent for the 
predetemnlned portion of the tubular assembly is greater than 0.12. 

166. The apparatus of claim 142. wherein the anisotropy for the predetermined portion of 
the tubular assembly Is greater than 1; and wherein the strain hardening exponent for the 
predetennlned portion of the tubular assembly is greater than 0. 1 2. 

167. The apparatus of daim 142. wherein the predetemruned portion of the tubular 
assembV comprises a first steel alby comprising: 0.065 % C, 1.44 % Mn. 0.01 % P, 0.002 % 
S, 0.24 % Si. 0.01 % Cu, 0.01 % Ni. and 0.02 % Cr. 

166. The apparatus of claim 167. wherein the yield point of the predetermined portion of 

the tubular assembly !s at mo^ about 46.9 ksi. 

169. The apparatus of daim 167, wherein the anisotropy of the predetermined portion of • 
the tubular assembly Is about 1.48. 

170. The apparatus of daim 142. wherein (he predetermined portion of the tubular - 
assembly comprises a second steel alloy comprising: 0.18 % C. 1.28 % Mn, 0.017 % P. 
0.004 % S. 0.29 % St, 0.01 % Cu, 0,01 % Nl, and 0.03 % Cr. 

171. The apparatus of daim 170. wherein the yield point of the predetermined portion of • 
the tubutar assembly is at most about 57.6 Ksi. 

172. The apparatus of daim 170. wherein the artisotropy of the predetermined portion of . 
the tubular assembly Is about 1.04. 

173. The apparatus of dairn 142, wherein the predetermined portion of the tubular 
assembly comprises a third steel alloy compnsing: 0.06 % 0, 0.82 % Mn, O.006 % P. 0.003 
% S. 0.30 % SI. 0.16 % Cu, 0.05 % Ni. and 0.05 % Cr. 
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174. The apparatus of claim 173, wherein the anisotropy of the predetermined portion of 
the tubular assembly Is about 1.92. 

175. The apparatus of claim 142. wherein the predeteimined portion of the tubuEar . . 
assembly comprises a fburtii steel alloy comprising: 0.02 % C, 1.31 % Mn. 0.02 % 0.001 
% S. 0.45 % sr. 9.1 % Nl, and 18,7 % Cr. 

1 76. The apparatus of claim 1 75, wherein the anisotropy of the predeterrnined portion of 
the tubular assembly is at least about 1 ,34. 

1 77. The apparatus of daim 142, wherein the yield point of the predetenmined portion of 
the tubular assembly is at most about 49.9 KsL 

178. The apparatus of cJafm 142, wherein the anisotropy of the predetermined portion of 

1 79. The apparatus of claim 142, wherein the yield point of the predetermined portion of 
the tubular assembly is at most about 57.8 Icsi. 

1 80. The apparatus of daim 142, wherein the anisotropy of tt)e predetermined portion of 
thetubularassembty is at least about 1.04.* 

1 81 . The apparatus of claim 142, wherein the anisotropy of the predetermined portion of 
the tubular assembly is at least about 1 .92. 

1 82. The apparatus of claim 142» wherein the anisotropy of the predetermined portion of 
the tubular assembly is at least about 1 .34. 

183. The apparatus of claim 142, wherein the anisotropy of the predetermined portion of 
the tubular assembly ranges from about 1.04 to about 1.92. 

1 84. The apparatus of cteim 142, wherein the yield point of the predetermined portion of 
the tubular assembly ranges from about 47.6 ksi to about 61.7 ksi. 
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185. The apparatus of daim 142, wherein the expandability coefficient of the 
predetenmlned portion of the tubular assembly i$ greater than 0.12. 

1 86. The apparatus of daim 142, wherein the expandability co&fflclent of the 
predetermined portion of the tubular assembly is greater than the exparulabDity ooeffrcient of 
the other portion of the tubular assembly. 

1 87. The apparatus of daim 142, wherein the tubular assembly comprises a wellbore . 
casing. 

1 88. The apparatus of claim 142. wherein the tubular assembly oomprises e pipeline. 

1 89. The apparatus of daim 142. wherein the tubular assembly comprises a stmcturaS 
support 

190. An expandable tubular member, wherein a yield point of the expandable tubular 
member alter a radial expansion and plastic deformation is at lea&t about 5.8 % greater than 
the yield point of the expandable tutiular member prior to the radial expansion and plastic 
deformation. 

191. The tubular member of daim 190, wherein the tubular member comprises a wellbore 
casing. 

192. The tubular member of daim 190. wherein the tubular member comprises.a pipeline. 

1 93. The tubular member of daim 190, wherein the tutxilar member comprises a structural 
support 

1 94. A method of determining the expandat)lllty of a selected tubular member, comprising: 
determining an anisotropy value for the selected tubular rr^mber; 

determining a strain hiardentng value for the selected tubular memben and 
multiplying the anisotropy value times the strain hardening value to generate an 
expandability value for the selected tubular member. 
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195. The method of dalm 194, wherein an anlsotropy value greater than 0.12 Indicates 
that the tubular member is suitable for radial expansion and plaetio deformation. 

1 96. The method of dalm 1 94. wherein the tubular member comprises a wellbore casing. 

197. The method of claim 194. wherein the tubular member comprises a pipeline. 

1 98. The method of claim 1 94, wherein the tubular member oompnses a structural 
support 

199. A method of radially expanding and plastically deforming tubular members, 
comprising: 

selecting a tubular n^ember; 

detenninlng an anlsotropy value for the selected tubular member; 
determining a siraih haidenlng value for the sefacssd tubular member; 
muHiplying the anfdotropy value times the strain hardening value to generate an 

expandability value for the selected tubular nnember; and 
If the anlsotropy value Is greater ttian 0.12. then radially expanding and plastically • 

deforming the selected tubular member. 

200. The method of daim 199. wherein the tubular member comprises a wellbore casing. 

201 . The noethod of daim 1 99, wherein the tubular member comprises a pipeline. 

202. The method of daim 1 99, wherein the tubular member comprises a structural 
support. 

203. The method of daim 1 99. wherein radially expanding and plastically deforining the 
selected tubular member comprises: 

Inserting the selected tubular member into a preexisting structure; and 

then radially expanding and plastically deforming the selected tubular member. 

204. The method of dalm 203, wherein the preexisting structure compiises a wellbore that 
traverses a subterranean formation. 
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205. A radially expaadable tubular member apparatus comprising: 
a first tubular member. 

a second tubular member engaged with the first tubular member fomning a Joint; and 
a sleeve overlapping and coupling the first and second tubular members at the joint 
wherein, prior to a radial expansion and plastic deformation of the apparatus, a 

predetemnlned portion of the apparatus has a lower yield point than another 

portion of the apparatus. 

206. The apparatus of claim 205. wherein the predelennined portion of the apparatus has 
a higher ductility and a lower yield point prior to the radial expansion and plastic defomnatlon 
than after the radial expansion and plastic deformation. 

207. The apparatus of daim 205. wherein the predetermined portion of the apparatus has 
a higher ductility prior to the radial expansion and plastic deformation than after the radial . 
expansion and plasUc deformation. 

208. The apparatus of claim 205. wherein the predetermined portion of the apparatus has 
a tower yield point prior to the radial expansion and plastic deformation than afler the radial 
expansion and plastic deformation. 

209. The apparatus of claim 205. wherein the predetermined portion of the apparatus has 
a larger inside diameter after the radial expansion and plastic deformation than other 
portions of the tubular assembly. 

210. The apparatus of daim 209. further comprising: 

positioning another apparatus within tha preexisting structure in overlapping relation 

to the apparatus; ^d 
radially expanding and plastically deforming the other apparatus within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic defonmation of the apparatus, a 

predetermined portion of the other apparatus has a lower yield point than 

another portion of the other apparatus. 
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21 1. The apparatus of dalm 210, wherein the inside diameter of the radratly expanded and 
plastically deformed other portion of the apparatus Is equal to the inside dienrieter of the 
radially expanded and plastically deformed other portion of the other apparatus. 

21 2- The apparatus of dalm 206, wherein the predetermined portion of the apparatus 
comprises an end portion of the apparatus. 

21 3. The apparatus of dalm 205. wherein the predetermined portion of the apparatus 
comprises a plurality of predetenmined portions of the apparatus. 

214. The apparatus of daim 205, wherein the predetemtlned portion of the apparatus 
comprises a plurality of spaced apart predetermined portions of the apparatus. 

21 '5. The apparatus of dalm 205, wherein the other portion of the apparatus comprises an 
ehd portion of the apparatus. 

21 6. The apparatus of dalm 205, wherein the other portion of the apparatus comprises a. 
pturalfty of Other portions of the apparatus. 

217. The apparatus of claim 205. wherein the other portion of the apparatus comprises a . 
plurality of spaced apart other portions of the apparatus. 

21 8. The apparatus of daim 205, wherein the apparatus comprises a plurality of tubular 
members coupled to one another by corresponding tutHilar couplings. 

219. The apparatus of daim 21 8. wherein the tubular couplings comprise the 
predetermined portions of the apparatus; and wherein the tubular memt>er3 comprise the 
other portion of the apparatus. 

220. The apparatus of claim 21 8, wherein one or more of the tubular couplings compnse 
the predetermined pcutlons of the apparatus. 

^^1 . The apparatus of daim 218, wherein one or more of the tubular members comprise 
the predetermined portions of the apparatus. 
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222. The apparatu$.of claim 205. wherein the predetermined portion of the apparatus 
defined one or more openings* 

223. The apparatus of daim 222, wherein one or more of the openings comprise slots. 

224. Ttie apparatus of claim 222. wherein the anisotropy for the predetemruned portion of 
the apparatus id greater than 1 . 

225. The apparatus of daim 205, wherein the anisotropy for the predetermined portion of 
the apparatus Is greater then 1 .* 

226. The apparatus of claim 205» wherein the strain hardening exponent for the 
predetermined portion of the apparatus Is greater than 0.1 2. 

227. The apparatus of daifn 205, wherein the anisotropy for the predstennrtlned portion of 
the apparatus is greater than 1 ; and wherein the strain hardening exponent for the 
predetermined portion of the apparatus is greater than 0.12. 

228. The apparatus of daim 205, wherein Ihe predetermined portion of the apparatus : 
Gomprses a first steel alloy comprising: 0.065 % C, 1 .44 % Mn, 0.01 %. P, 0.002 % 3, 0.24- 
% Si, 0.01 % Cu. 0.01 % IMI, and 0.02 % Cr. 

229. The apparatus of daim 228. wharain tha yield point of the predetermined portion of. 
the apparatus is at most about 46.9 ksl prior to the radial expanstcri and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus is at least at>out 
65.9 ksi after the radial expansion and plastic deforrnation. 

230. The apparatus of daim 226. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deformation is at least atiout 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial 
expansion and piastic deformation. 
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231 . The apparatus of cfalm 228, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformatfOn, Is about 1.46. 

232. The apparatus of daim 205» wherein the predetermined portion of the apparatus 
compnses a second steel alloy comprising: 0.18 % C. 1.28 % Mn, 0.017 % P. 0.004 % S, /. 
0.29 % Si. 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 

233. The apparatus of claim 232, wherein the yield point of the predetermined portion of 
tha apparatus Is at most about 57.8 ksi prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus is at least about 
74.4 ksl after the radial expansion arKi plastic defoimation. 

234. The apparatus of claim 232. wherein the yield point of the predetermined portion of • 
the apparatus after the radial expansion end plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the apparatus pnor io the i adiai 
expansion and plastic deformation. 

235. The apparatus of daim 232. wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1 .04. 

236. The apparatus of daim 205» wherein the predetermined portion of the apparatus 
comprises a third steel alloy comprising: 0.08 % C» 0.82 % IWIn. 0.006 % P, 0.003 % S, 0.30 
% SI. 0.16 % Cu. 0.05 % Ni, and 0.05 % Cr. 

237. The apparatus of claim 236, wherein the anisotropy of the predetermined portion of 
the apparatus* prior to the radial expansion and plastic defonmation, is about 1.92. 

238. The apparatus of daim 205, wherein the predetermined portion of the apparatus 
comprises a fourth steel alloy comprising: 0-02 % C. 1.31 % Mn, 0.02 % P, 0.001 % 0.45 
% SI. 9.1 % Nl, and 18.7 % Cr. 

239. The apparatus of daim 23d« wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1.34. 
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240. The apparatus of daim 205, wherein Ihe yleW point of the predaterminBd portion of 
the apparatus is at fnost about 46.9 ksi prior to the radial expansion and plastic defonmation; 
and wheran the yield point of the predetermined portion of the apparatus is at least at>out 

^ 65.0 Ksi after the radlat expansion arid plastic defonmation. 

241 . The apparatus of ciaim 205, wherein the yield point of the predetermined portion of 
the apparatus after the radial expan^on and plastic deforrnatlon Is at least about 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial- 
expansion and plastic deformation. 

242. The apparatus of daim 205. wherein the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least at^out 1 .48. . 

243. The apparatus of daim 205, wherein the yield point of the predetemiined portion of 
the apparatus is at most etx>ut 57.8 ksi prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparaius Is at laast aboui 
74.4 ksi after the radial expansion and plastic deformation. 

244. The apparatus of daim 205. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetemiined portion of the apparatus prior to the radial 
expanston and plastic deformation. 

245. The apparatus of daim 205, wherein the anisolropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defomidtlon. Is at least about 1.04. 

246. The apparatus of daim 205» wherein the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defonnatk>n. Is at least about 1.92. 

247. The apparatus of daim 205, wherein the anlsotropy of the pTedetenmlned portion of 
the apparatus, prior to the radial expansion and piasGc deformation, is at least about 1.34. 
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248. The apparatus of dalm 205, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deforrnatlon, ranges from about 1.04 
toaboull.92. 

249. The apparatus of dafm 205, wherein the yield point of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defonnnation, ranges from at>out 47.6 
ks)toabout6l.7ksl. 

250. The apparatus of dalm 205, wherein the expandability coefficient of the 
predetermined portim of the apparatus, prior to the radial expansion and plastic 
deformation, is ^ater than 0.12. 

251 . The apparatus of dalm 205. wherain the expandability cooffldent of the 
predetermined portion of the apparatus is greater than the expandability coeffident of the 

252. The apparatus of daim 205, wherein the apparatus comprfses a wellbore casing. 

253. The apparatus of daim 205, wherein the apparatus compnses a pipeline. 

254. The apparatus of daim 205, wherein the apparatus comprises a structural support • 

265. A radially expandable tubular member apparatus comprising: 
a first tubular member; 

a second tubular member engaged with the first tubular member forming a joint; 
a sleeve overlapping and coupling the first and second tubular members at the joint; 
the sleeve having opposite tapered ends and a flange engaged in a recess fomned in 

an adjacent tubular member; and 
one of the tapered ends being a surface formed on the flange; 
wherein, prior to a radial expansion and plastic deformation of the apparatus, a 

predet&mlned portion of the apparatus has a lower yield point than another 

portton the apparatus. 
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256. The apparatus as defined In dalm 255 wherein the recess includes a tapered wall in 
mating engagenrient with the tapered end formed on the flange. 

257. The apparatus as defined In claim 255 wherein the sleeve Includes a flange at each 
tapered end and each tapered end Is formed on a respective flange. 

258. The apparatus as defined in dalm 257 wherein each tubular member Includes a 
recess. 

259. The apparatus as defined in claim 258 wherein each flange Is engaged In a 
respective one of the recesses. 

260. The apparatus as defined in dalm 259 wherein each recess Indudes a tapered wall 
in mating engagement with the tapered end formed on a respective one of the 

flanges. 

261 . The apparatus ct dalm 255. wherein the predetermined portion of the apparatus has 
a higher dudility and a tower yield point prior to the radial expansion and plastic defomiation 
than after the radial e}q3an5lon and plastic deformation. 

262. The apparatus of daim 255, wherein the predetermined portion of the aj^paratus has 
a higher ductility prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

263. The apparatus of claim 255. wherein the predetemiined portion of the apparatus has 
d lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

264. Th© apparatus of dalm 255. wherein the predetermined portion of the apparatus has 
a larger Inside dlametar.afler the radial expansion and plastic deformation than other 
portions of the tittsular assembly. 

265. The apparatus of dalm 264. further comprising: 
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positioning another apparatus within the preexisting struclure In overlapi^ng relation 

to the apparatus; and 
radially expanding and plastically defomrilng the other apparatus within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic deformation of the apparatus, a . 

predetennined portion of the other apparatus has a lower ^eld point than 

another portion of the other apparatus. 

266. The apparatus of daim 265, wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the apparatus is equal to the inside diameter of the 
radially expanded and plastically defomied other portion of the other apparatus. 

267. The apparatus of claim 255, wherein the predetennined portion of the apparatus 
• comprises an er>d portion of the apparatus. 

26d. The apparatus of claim 255. wherein the predetermined portion of the apparatus 
comprises a plurality of predetermined portions of the apparatus. 

269. The apparatus of claim 255. wherein the predetermined portion of the apparatus • 
comprises a plurality of spaced apart predetermined portions of the apparatus. • 

270. The apparatus of claim 255, wherein the other portion of the apparatus comprises an 
end portion of the apparatus. 

271 . The apparatus of claim 255. wherein the other portion of the apparatus comprises a' 
plurality of other portions of the apparatus. 

272. The apparatus of dalm 255. wherein the other portion of the apparatus comprises a 
plurality of spaced apart other portions of the apparatus. 

273. The apparatus of dalm 255, wherein the apparatus comprises a plurality of tubular 
members coupled to one another by corresponding tubular couplings. 
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274. The apparatus of claim 273» wherein tha tubular couplings comprise the 
predetermined port!ons.of the apparatus; and wherein the tubular members comprise the 
other portion of the apparatus. 

275. The apparatus of claim 273, wherein one or more of the tubular couplings comprise., 
the predetennined portions of the apparatus. 

276. The apparatus of claim 273, wherein one or more of the tubular irombers comprise 
the predetermined portions of the apparatus. 

277. The apparatus of claim 255. wherein the predetermined portion of the apparatue 
defines one or more openings* 

278. The apparatus of claim 277, wherein one or more of the openings connprise slotsi 

279. The apparatus Of dalm 277^ whereir^ the anisoiropy for the predelerrnined portion of 
tha apparatus is greater than 1. 

260. The apparatus of claim 255, wherein the anisotropy for the predetermined portion of • 
the apparatus is greater^than 1 . 

281 . The apparatus of claim 255, wherein the strain hardening exponent for the 
predetermined portion of the apparatus Is greater than 0. 1 2. 

282. The apparatus of claim 255, where^ the anisotropy for the predetermined portion of., 
the apparatus Is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the apparatus is greater than 0.12. 

283. The apparatus of claim 256, wherein the predetermined portion of the apparatus 
comprises a first steel alloy comprising: 0.065 % C, 1 .44 % Mn, 0.01 % P. 0.002 % S, 0.24 
% SI. 0.01 % Cu. 0.01 % Ni, and 0.02 % Cr. 

284. The apparatus of claim 283. wherein the yield point of the predGiermlned portion of 
the appanatus is at most about 46.9 ksl prior to the radial expansion and plastic deformation; 
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and wherein the yield point of the predetermined portion of the apparatus is at least atx>ut 
65.9 ksi after the radial expansion and plastic defonmation. 

285. The apparatus of daim 283. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial - 
expansion and plastic defomnatlon. 

2B6. The apparatus of claim 283, wherein the anisotropy of the predetermined portion of 
the apparatuSr prfor to the radial expansion and plastic deformation, is atx>ut 1.48. 

287. The apparatus of claim 255, wlierein the predetermined portion of the apparatus 
comprises a second steel alloy comprising: 0.18 % C, 1.26 % Mn, 0,017 % P, 0.004 % S. 
0.29 % SI. 0.01 % Cu* 0.01 % Ni, and 0.03 % Cr. 

288. The apparatus of dalm 287, wherein the yield point of the predetermined portion of 
the apparatus is at tnost at>oul 57.8 ksi prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus Is at.teast about . 
74.4 ksi after the radial expansion and plastic deformation. 

289. The apparatus of dalm 287, wherein the yield point of the predatannnln©d portion of 
the apparatus after the redlat expansion and plastic defomiation is at least about 28 % * 
greater than the yield point of the predetermined portion of the apparatus; prior to the radial 
expansion and plastic deformation. 

290. The apparatus of claim 287, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is atx>ut 1.04. 

291 . The apparatus of dalm 255. wherein the predetermined portion of the apparatus 
comprises a third steel alloy comprising: 0.08 % C, 0,82 % Mn, 0.006 % P. 0.003 % S. 0.30 
% SI. 0, 16 % Cu. 0.05 % Ni, and 0.05 % Cr. - 

292. The apparatus of dalm 291 , wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, Is about 1.92. 
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293. The apparatus of daim 255, wherein the predetormined portion of the apparatus 
comprises a fourth steel alloy comprising: 0.02 % C. 1 .31 % Mn, 0.02 % P. 0.001 % S. 0.45 
% Si. 9.1 % Nl. and 18.7 % Cr. 

294. The apparatus of daim 293, wherein the anisotropy of the prBdetermlned portion of ^ 
the apparatus, prior to the radial expansion and plastic deformation. Is atx>ut 1.34. 

295. The apparatus of claim 255, wherein the yield point of the predatenmlned portion of 
the apparatus Is at most about 46.9 ksl prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetennined portion of the apparatus is at least about - 
65.9 ksi after the radia! expansion and plastic deformation. 

296. The apparatus of daim 255. wherein the yield point of the predetermined portion of ^ 
the apparatus after the radial exp^slon and plastic defonnation is at least al>out 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the'rsdla! 
expansion and plastic deformation. 

297. The apparatus of daim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defonnation, is at least about 1.46- 

298. The apparatus of daim 255, wherein the yield poirU of the predetermined portion of* 
the apparatus is at most abotJt 57.8 ksl prior to the radial expansion and plasticdeformation; 
and wherein tha yield point of the predetermined portion of the apparatus is at least about 
74.4 ksl after the radial expansion and plastic defbrmatran. 

299. The apparatus of daim 255. wherein the yield point of the predetermined portion of 
tha apparatus after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial 
expansion and plastic deformation. 

300. The apparatus of daim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least about 1 .04. 
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301 . The apparatus of dalm 255, wherein the anfeotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation. Is at least at>out 1 .92. 

302. The apparatus of claim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defonndtion, i$ at least at>out 1.34. 

303. The apparatus of claim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, ranged from about 1.04 
to about 1.92. 

304. The apparatus of clafm 255, wherein the yield point of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defonmatlon. rar^es from about 47.6 
ksl to atx3ut 61.7 ksu 

305. Tne apparatus of ciaim 255, wherein the expandabiiiiy coefficient of the 
predetermined portion of ths apparatus, prior to the radial expansion and plastic - 
deformation, is greater than 0.12. 

306. The apparatus of dalm 255, wherein the expandability coeffident of the • 
predetermined portion of the apparatus is greater than the expandability coefficient of the 
other j;>ortion of the apparatus. 

307,. The apparatus of dalm. 255, wherein the apparatus comprises a wellbore casing: 

308. The apparatus of dalm 255, wlierein the apparatus comprises a pipeline. 

309. The apparatus of dalm 255, wherein the apparatus comprises a structural support 

31 0- A method of Joining radially expandable tubular members comprising: 
providing a first tubular member, 

engaging a second tubular member vAth the first tubular member to form a joint, 
providing a sleeve; 

mounting the sleeve for overiapping and coupling the first and second tubular 
members at the Joint; 
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\Aflierein mo first tubitor member, the secorxJ tutxilar mernber, and the sleeve define 

a tubular assembly: and 
radially expanding and plasticaD/ defomfiing the tubular assembly; 
wherein, prior to the radial expanefon and plastic defonnatlon, a predetermined 

portion of the tubular assembly has a bwer yield point than another portion of » 

the tubular assembly. 

31 1 . The method of dalm 31 0, wherein the predetermined portion of the tubular assembly . 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

312. The method of dalm 31 0, wherein the predetermined portion of the tubular assembly » 
has a higher ductility prior to the radial expansion and plastic deformation than after the 
radial expartslon and plastic defomnatlon. 

31 3. The method of dsim 31 0, wherelr; the prodetcrmlned portJon of tho tubular assembly 
has a lower yield point pnor to the radial expansion and plastic deformation than after tho 
radial expansion and plastic deformation. 



314. The method of dalm 310, wherein the predetermined portion of the tubular assembly - 
has a larper inside diameter after the radial expansion and plastic deformation than the other • 
portion of the tubular assembly. 



315. The method of dalm 314, further oompristng: 

posltlonlng another tubular assembly within the preexisting structure In overlapping 

relation to the tubular assembly; and 
radially expanding and plastically deforming the other tubular assembly within the- 

preexisting structure; 
wherein, prior to the radial expansion arn) plastic deformation of the tubular 

assembly, a predetermined portion of tha other tubular assembly has a lower 

yield poirrt than another portion of the other tubular assembly. 
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316. The memod of claim 315, wherein the inside diameter of the radially expanded and 
pfastlcaJly deformed other portion of the tubular assembly is equal to the Inside dlamel«- of 
the radially expanded and ptddtically deformed other portion of the other tubular,assembly. 

317. The method of claim 310, wherein the predetermined portion of the tubular assembly 
oomprises an end portion of the tubular assembly. 

318. The method of claim 310. wherein the predetermined portion of the tubular assembly 
comprises a pluraUty of predetermined portions of the tubular asisembly. 

319. The method of claim 310. wherein the predetemiined portion of the tubular assembly 
comprises a pluraUty of spaced apart pnedetenmlned portions of the tubular assembly. 

320. The method of claim 31 0, wherein the other portion of the tubular assembly 
Gcnr.pri3cs an ond portion of the ^Jbu!or csscmbty. 

321 . The method of claim 31 0, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assembly.. 

322. The method of claim 310. wherein the other.portlon of the tubular assembly 
comprises a plurality of spaced apart other portions of the tubular assembly. 

323. The method of daim 310. wherein the tubular assembly comprises a plurality of » - 
tubular memt>erB coupled to one another by corresponding tubular couplings. 

324. The method of claim 323, wherein the tubular couplings comprise the predetermined 
portions of the tubular assembly; and wherein the tubular members comprise the other - 
portion of the tubular assemt>ty. 

325. The method of claim 323, wherein one or more of the tutHjIar couplings comprise the 
predetermined portions of the tubular assembly. 

326. The method of claim 323» wherein one or mora of the tubular members comprise the 
predetermined portions of the tubular assembly. 
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327. The method of dalm 310, wherein the predetermined portion of the tubular aBsembly 
defines one or more openings. 

328. The method of claim 327, wherein one or more of the openings comprise;slots. 

329. The method of dalm 327« wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater tfiah 1 . 

330. The method of claim 310, wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1. 

331 . The method of daim 31 0» wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0. 1 2. 

332. The metHrirl nf daim 310, wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater lhan 0.12. 

333. The method of daim 310, wherein the predetemnined portion of the tubular assembly 
comprises a first steel alloy comprising: O.oes % C,. 1 .44 % Mn, 0.01 % P, 0.002 % S» 0.24 • 
% SK 0.01 % Cu. 0.01 % Ni, and 0.02 % Cr. 

334. The method of daim 333, wherein the yield point of the predetemnined portion of the 
tubular assembly Is at most about 46.9 ksi prior to the radial expansion and plastic 
defonnation; and wherein the yield point of the predetemnined portion the tubular 
assembly is at least about 65,9 ksi after the radial expansion and plastic deformation. 

335. The method of dalm 333, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic defonmatlon. 
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336. The metriod of claim 333, wheroin the anlsotropy of the predetermined portion of the 
tubular assembly, prfor to the radial expansion and plastic defomnation, is about 1 ,48. 

337. The method of daim 31 0» wherein the predetermined portion of the tubular assembly 
comprises a second steel alloy comprising: O.ia % C, 1.28 % Mn, 0.017 % P. 0.004 % S, 
0.29 % a, 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 

338. The method of dalm 337, wherein the yield point of the predetermined portion of the- 
tubular assembly Is at most about 57.8 ksl prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is a(t least about 74.4 Ksl after the radial expansion and plastic deformation. 

339. The method of cfatm 337, wherein the yield point of the predetennlned portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

340. The method of daim 337, wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is about 1.04. 

341. The method of claim 310» wherein the predetenmined portion of the tubular assembly 
comprises a third steel alloy comprtsing: 0.08 % C. 0.82 % Mn. 0.006 % P, 0.003 % S, 0.30 
% Si. 0.16 % Cu, 0.05 % NI. and 0.05 % Cr. 

342. The method of claim 341. wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plasu'c defonmallon, is about 1 .92. 

343. The method of claim 310, wherein the predetermined portion of the tubular assembly 
comprises a fourth steel alloy comprising! 0.02 % C, 1.31 % Mn, 0.02 % P. 0.001 % S. 0.45 
% Si. 9.1 % Nl, and 18.7 % Cr. 

344. The method of claim 343, wherein the anlsotropy of the predetermined F>ortfon of the 
tubular assembly, prior to the redial expansion and plastic deformation, is at>out 1.34. 
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345. The method of ctaim 310, wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksi prior to the radial expar^slon and plastic 
deformation; and wherein the yield point of the predetemnined portion of the tubular 
assemb^ Is at least about 65.9 ksi after the radial expansk>n and plastic deformation. 

346. The method of claim 310, wherein the yield point of the predetennined portion of the 
tububr assembly after the radial expansion and plastic deformation is at least atiout 40 % 
greater than the yieki point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation, • - 

347. The method of daim 310, wherein the anisotropy of the predetemnrined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.4B. 

348. The method of claim 310, wherein the yield point of the predetermined portion of the 
tubular assembiV is at most about 57.8 Icsl pdcr to the radiat expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 74.4 ksi aner the radial expanston and plastk: deformation. • 

349. The method of daim 310. wherein the yield point of the predetermined portion of the 
•tubular assembly after the racfi^l expartsion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the • . 
radial expansion and plastic deformation. 

:350. The method of ctaim 310. wherein the anisotropy of the predetermined pKVtton of the 
tutHJiar assembly* prior to the radial expansion and plastic deformation, is atleast at>out 
1.04. 

351 . The method of daim 310, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.92. 
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352. The method of cbim 310! wherein the anisotrcpy of the predotermlned portion of the ' 
tubular ddsembly. prior to the radial expansion and plastic deformation, is at least about 
1.34. 

353. The method of claim 310» wherein the anisotropy of the predetermined portion of the 
* tubular assembly, prior to the radial e)cpan5ion and plastic deformation, ranges from about- 

1.04 to about 1.92. 

354. The method of claim 310, wherein the yield point of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
47,6 ksl to about 61 .7 ksi. 

355. The method of daim 31 0, wherein the expandability coefficient of the predetermined 
portion of the tubular assembly, prior to.the radial expar^lon and plastic deformation. Is 
greater than 0.12. 

366. The method of dalm 31 0, wherein the expandablH^ coefficient of the predetermined 
portion of the tubular assembly Is greater than the expandability coefficient of the other 
portion of the tubular assembly. 

357. The method of claim 310, wherein the tubular assembly comprises a wellbore casing. * 

358. The method of Claim 310. wherein the tubular assembly comprfees a pipeline. 

359. The method of claim 310, wherein the tubular assembly comprises a structural 
support 

360. A method of joining radially expandable tubular members comprising: 
providfo^g a first tubular member, 

erigaging a second tubular member with the first tubular member to form a joint; 
prx>viding a sleeve having opposite tapered ends and a flange, one of the tapered 
ends being a surfsce formed on the flange; 
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mounting the sieevs for overlapping and coupling the first and second tubular 

fnembera; at the Joint, wherein the flange is engaged in a recess formed In an 

adjacent one of the tubular niemt>era; 
wherein the first tubular member^ the second tubular member, and the sleeve define 

a tubular assemt^; and 
radially expanding and plastically deforming the tubular assembly; 
wherein, prior to the radial expansion and plastic deformBtlon. a predetennined 

portion of the tubular assembly has a lower yield point than another portion of 

the tutHjtar assembly. 

361 . The method as defined In claim 360 further oomprising: 

providing a tapered wall in the recess for mating engagement with the tapered 
end formed on the flar^e. 

362. The method as defined In claim 360 further comprising: 

providing a nange at each tapered end wnerein eacn tapered end is formed 
on a respective flange. 

363. The method as defined in claim 362 further comprising: 

providing a recess in each tubular member. 

364. The method as defined in claim 363 further comprteing: 

engaging each flange In a respective one of the recesses. 

365. The method as defined in daim 364 further comprising: 

providing a tapered wall in each recess for mating engagement with the 
tapered eruS formed on a respective one of the flanges. 

386. The method of daim 360. wherein the predetermined portion of the tubular assembly 
has a higher ductiHty end a lower yield point prior to the radial expansion and plastic 
defonnation than after the radial expansion and plastic deformation. 
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367. Th0 method of dalm 360» wherein the predetermined portion of the tubular assembry 
has a higher ductHlty prior to the radial expansion and plastic defonmation than after the 
radial expansion and plastic deformation. 

368. The method of dalm 360. wherein the predetermined portion of the tubular assembly 
has a lower yield point prior to the radial expansion and plastic defomiation than after the 
radial expansion and plastic deformation. 

369. The method of daim 380, wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radial expansion and plastic deformation 9>an the other 
portion of the tubular assembly. 

370. The method of claim 369. further comprising: 

positioning ariother tubular assembly within the preexisting structure in overlapping 

.^I^Al^ ^_ XV. ^ A. .1^. .1^^ 1. 1. t 

radfally expar>dlng and plastically deforming the other tubular assembly within the 
preexisting structure; 

wherein, prior to the radial expansion and plastic defomiation of the tubular 

assembly, a predetemnined portion of the other tubular assembly has a lower 
yield point than another portion of the other tubular assembly. 

371 . The method of dalm 370. wherein the Inside diameter of the radially expanded and 
plastically defonmed other portion of the tubular assembly Is equal to the inside diameter of 
the radially expanded and plastf cally deformed other portion of the other tubular assembly. 

372. The method cf daim 360. wherein the predetenmined portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

373. The method of claim 360, wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 

374. The melhod Of dalm 360, wherein the predetermined portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 
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375. ThB method of daim 360, wherein the other portion of the tubular assembly 
connprises an end portion of the tubular assembly. 

376. The method of claim 360, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assembly. 

377. The method of claim 360, wherein the other portion of the tubular assembly 
comprtees a plurality of spaced apart other portions of the tubular assembly. 

378. The method of claim 360. wherein (he tubular assembly comprises a plurality of., 
tubular members coupled to one aru3ther by coaesponding tubular couplings. 

379. The method of claim 378, wherein the tubular ooi^lings comprise the predetemiined 
portions of the tubular assembly: and wherein the tubular members comprise the other 
portfonof the tubular assembly. * 

380. The method of claim 378, whenain one or more of the tubular couplings comprise the 
predetermined portions of the tubulaf assembly. 

381. The method of dalm 378. wherein one or more of the tubular members comprise the- 
predetvmlned portions of the tubular assembly. 

382. The method of dalm 360. wherein the predetermined portion of the tubular assembly 
defines ono or more openings. 

383. The mettiod of dalm 382, wherein one or more of the openings comprise slots. • 

364. The method of dalm 382, wherein the anlsotropy for the predetermined portion of the 
tubular assembly is greater than 1 . 

385. The method of daim 360. wherein the anlsotropy for the predetermined portion of the 
tubular assembly Is greater than 1 . 
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366. The method of claim 360, wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0.1 2. 

387. The method of claim 360, wherein the anisotropy for the predetermined portion of ^e. 
tut>uldr assembly is greater than 1 : and wherein the strain hardening exponent for the - 
predetermined portion of the tubular assembly Is greater than 0.1 2L 

388. The method of claim 360, wherein the predetemnlned portion of the tubular assembly 
comprises a first steel alloy comprising: 0.065 % C, 1.44 % Mn, 0.01 % P, 0.002 % S. 0.24 
% Si, 0.01 % Cu, 0.01 % Ni, and 0.02 % Cr. 

389. The method of claim 388, wherein the yield point of the predetemnlned portion of the 
tubular assembly Is at most at^out 46.9 ks\ prior to the radial expansion and plastio 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly Is at least about 65.9 ksl after the radial expansion and plastic deformation. . 

390. The nriethod of dalm 388, wherein the yield point of the predetemnlned portion of the 
tubular assembly after the radial expansion and plastic deformation is at {east about 40 % . 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial exparision and plastic defomriation. . 

391 . The method of dalm 388. wherein the anisotropy of the predetermined portion of the 
tubular assembly, prfor lo the radial expansion and plastic deformation, Is about.1.48. • 

392. The method of dalm 360. wherein the predetermmed portion of the tubular assernbly 
comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P. 0.004 % S, • 
0.29 % SL 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 

393. The method of dalm 392» wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 57.8 ksi prior to the radial expansion end plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 74.4 ksi after the radial expansion and plastic deformation. 
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394. The method of daim 392, wherein the yield point of the predetermined, portion of the 
tubular assembly afler the radial expansion and plastic deformation Is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic defomiation. 

395- The method of claim 392, wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defbnnalion« is abojut .1.04. 

398. The method of claim 360, wherein the predetemrHned portion of the tubular assembly 
comprises a third steel alloy comprising: 0.08 % C. 0.62 % Mn. 0.006 % P, 0.003 % S, 0.30 
% Si, 0.16 % Cu, 0.05 % Nl, and 0.05 % Cr. 

397. The method of claim 396. wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and ptottc deformation. Is about 1 .92. 

395. Tne method of daim 360. wherein the predeEermined portion of the tubular assembly 
"comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % Mn, 0.02 % P. 0.001 % S, 0.45 

* % SI. 9.1 % Nl. and 18.7 % Cr. 

399. The method of claim 398. wherein the anleotropyy of the predetermined portion of the 
tutMilar assembly, prior to the radial expansion and plastic deformation. Is about 1 .34. 

' 400. The method of daim 360, wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksl prior to the radial expansion and plastic 
deformataon; and wherein the yield point of the predetermined portion of the tubular 
assembly Is at least about 65.9 Icsl after the radial expansion and plastic deformation. 

401 . The method of Claim 360. wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least-about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 
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402. The method of claim 360, wherein the anisotropy of the predBtermtned portion of the 
tubular assembry, prior to the radial expansion and plastic daformation^ is at least about 
1.48. 

403. The method of claim 360. wherein the yield point of the predetermried portion of the 
tubular adsembly Is at nusst about 57.8 ksi prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
asaembJy Is at feast atxDut 74.4 ksi atter the radial expansion and plastic defomiation. 

404. The method of dalm 360, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and ptasU'c deformation is at least about 28 % 
greater than the yield point of the predetemilned portion of the tubular assembly prior to the 

. tadtal expansion and plastic defonrnation. 

405* The mathOd of Cidim 360» wherein the arrisOiropy of the predeier mined pOniOn of ihe 
tubular assenribly, prior to the radial expansion and plastic defomiatlon, is at least about 
1.04. 

406. The method of daim 360. wherein the anisotropy of the pn^etennined portion of the * 
tubular assembly, prior to the radial expansion and plastic defomiatlon, is at least about 
1.92. 

407. The methodofclaim360. wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about . 
1.34. 

408. The method of claim 360. wherein the anisotropy of the pr^detemnlned portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.02. 

409. The method of daim 360. wherein the yield point of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
47.6 Ksi to about 61 .7 ksL 
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410. The method of claim 360» wherein the expandability cxiefficlenl of the predetenpined 
portion of the tubular assembly, prior to the radial expansion and plastic defomiatlon. Is 
greater than 0.12. 

41 1 . The method of claim 360, wherein the expandability coeffident of the pradetemilned 
portion of the tubular assembly Is greater than the expandability coefnclent of the other 
portion of the tutHitar assembly. 

412. The method of daim 360. wherein the tubuler assembly comprises a welbore casing. 

41 3. The method of daim 360, wherein the tubuOr assembly comprises a pipeline. 

414. The method of daim 360, wherein the tubular assembly comprises a structural . 
support 

41 5. The apparatus of dsim 205, wher^n at least a portion of Uie eieeve is comprised of a 
frangible material. 

416. The apparatus of daim 205. wherein the wall thickness of the sleeve is variable. 

41 7. The method of daim 31 0. wherein at least a portion of the sleeve is comprised of a 
frangible material. 

418. The method of daim 31 0. wherein the sleeve comprises a variable wall thicicness. 

419. The apparatus of daim 205, further comprfeing: 

means for increasing the axial compression loading capadty of the joint between the 
first and second tubular members before and after a radtai expansion and 
plastic deformation of the first and second tubular members. 

420. The apparatus of daim 205, further comprising: 

means for increasing the axial tension loading capadty of the joint between the firat 
and second tubular members before and after a radial expansion and plastic 
defomiation of the first and second tubular members. 
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421 . The apparatus of claim 205, further comprising: 

maans for increasing the axiat compression and tension loading capacity of the joint 
between the first and second tubular mombers before and after a radial 
expansion and plastic deforniatlon of the first and secorKJ tubular members. 

422. The apparatus of daim 205. further comprising: 

means for avoiding stress risers in the joint between the first and second tubular 

members before and after a radial expansion and plastic deformation of the 
first and second tubular members. 

423. The apparatus of daim 205. further comprising: 

means for indudng stresses at selected portions of the coupling between the first and 
second tubular members before and after a radial expansion and plastic 
deformation of the first and second tubular members. 

424. The apparatus of daim 205, wherein the sleeve is drcumfarentiafly tensioned; and 
wherein the first and second tubular members are circumferentially compressed. 

425. The method of claim 31 0, further comprising: 
maintaining the sleeve in drcumferential tension; and 

malntain^g the first and second tubular members In drcumferential compression. 

426. The apparatus of claim 205, wherein the sleeve is circumferentially tensioned; and 
wherein the first and second tubular members are drcumferentlally compressed. 

427. The apparatus of daim 205, wherein the sleeve id drcumferentlally tensioned; and 
wherein the first and second tubular members are circumferentiaBy compressed. 

428. The method of daim 310, further comprising: 
maintaining the sleeve in drcumferential tension; and 

maintaining the first and second tubular members In circumferential compression. 

429. The method of daim 310, further comprising: 
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maintaining the sleeve in drcumferentiat tension; and 

maintaining the first and second tubular memt>ers in dn^umferential oompresslon. 

430. The apparatus of daim 419, wherein the means for increasing the axiai compression 
loading capadty of the coupling between the first and second tubular members 
l>efore and after a radial expansion and plastic deformation of the first and second 
tubular members is drcumferentlaRy tensioned; and wherein the first and second 
tubular members are drcumferentially compressed. 

431 . The apparatus of daim 420, wherein the means for increasing the axial tension 
loading capadty of the coupling between the first and second tubular members 
before and after a radial expansion and plastic deformation of the first end second 
tubular memt)ers is drcumferentially tensioned; and wherein the first and second 
tubular members are drcumferBntially compressed. 

432. The apparatus of daim 421 , wherein the means for increasing the axial compression 
and tension loading capadty of the coupling between the first and second tubular- 
members before and after a radial expansion and plastic deformation of the fust and 
second tubular members Is drcumferentially tensioned; and wherein the first and 
second tubular members are drcumferentially compressed. 

'433. The apparatus of daim 422, wherein the means for avoiding stress risers In the 
coupling between the first and second tubular members before and after a radial 
expansion and plastic deformation of the first and second tubular members is 
drcumferentially tensioned; and wherein the first and second tubular mennbers are 
drcumferentially compressed. 

434. The apparatus of claim 423, wherein the means for Indudng stresses at selected 
portions of the coupling between the first and second tubular members before and 
after a radial expansion and plastic defonmatlon of the first and second tubular - 
members is drcumferentially tensioned; and wherein the first and second tubular 
members are drcumferentially compressed. 

435. An expandable tubular assembly, comprising: 
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a first tubular member. 

a second tubular member coupled to the first tubular memben 

a first threaded connection for coupling a portion of the first and second tubular 

members; 

a second threaded connection spaced apart from the first threaded connection for 
coupling another portion of the first and second tubular members: 

a tubular sleeve coupled to and receiving end portions of the first and secortd tubular 
members: and 

a sealing element positioned between the first and second spaced apart threaded, 
connections for sealing an Interface between the first and second tubular 
member, 

wherein the sealing element is positioned, within an annulus defined between the first 

and second tubular memt^ens; and 
wherein, prior to a radial expansion and plastic deformation of the assembly, a , 

pradeterminod portion of tho assembly has a lower v^ek! point than another 

portion of the apparatus. 

. . 436, The assembly of claim 435. wherein the predetermined portion of the assembly has a 
higher ductility and a lower yield point prior to the radtat expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

. 437. The assembly of claim 435, wherein the predeterrnined portion of ttio assembly has a . 
. . higher ductUity prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

438. The assembfy of claim 435, wherein the predetenm/ned portion of the assembly has a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expanson and plastic deformation. 

439. The assembly of claim 435, wherein the predetermined portion of the assembly has a 
larger inside diameter after the radial expansion and plastic deformation than other portions 
of the tubular assembly. 

440. The assembly of claim 439. further comprising: 
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positioning anomer assembly within the preexisting stojcture in overlapping relation • 
to the assembly; and 

radially expanding and plastically defonming the other assembly within the preexisting 
stnjcture; 

wherein, prtor to the radial expansion and plastic defonnatlon of the assembly, a 
predetermined portion of the other assembly has a lower yield point than 
another portion of the other assembly. 

441 . The assembly of dalm 440. wherein the Inside diameter of the radially expanded and ^ 
plastically deformed other portion of the assembly Is equal to the inside diameter of the 
radially expanded and plastically defonned other portion of the other assembly. 

442. The assembly of daim 435, wherein the predetermined portion of the assembly 
comprises an end portion of the assembly. 

. .w. • . ,w c«.»w»(fMfjr wi wtariii wiici em u lu pieuexermmea pornon or uio assemoiy 
comprises a plurality of predetermined portions of the assembly. 

444. The assembly of claim 435, wherein the predetermined portion of the assembly 
comprises a plurality of spaced apart predetermined portions of the assembly. 

445. The assembly of claim 435. wherein the other portion of the assen^ty comprises an . . 
end portion of the assembly. ... 

446. The assembly of dalm 435. wherein the other portion of the assembly comprises a 
plurality of other portions of the assembly. 

447. The assembly of claim 435, wherein the other portion of the assembly comprises a 
plurality of spaced apart other portions of the assembly. 

448. T^e assembly of dsim 435. wherein the assembly comprises a plurality of tubular 
memt>er5 coupled to one another by ctvrespondFng tubular couplings. 
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449. The assembly of claim 446, wherein the tubular couplings comprise the 
predetermined portions.of the assembly; and wherein the tubular members comprise the 
other portion of the assembly. 

450. The assembly of claim 448. wherein one or more of the tubular coupUr^gs comprise 
the predetermined portions of the assembly. - 

451 . The assembly of claim 448, wherein one or more of the tubular members comprise 
the predetermined portions of the assembly. 

452. ThB addombly of claim 435. wherein the predetermined portion of the assembly . 
defines one or more openings. 

453. The assembly of claim 452, wherein one or more of the openings comprise slots. 

454. The assembly of claim 452, wherein the anisotropy for the predetermined portion of 
the assembly Is greater than 1. 

455. The assembly of dalm 435, wherein the anisotropy for the predetermined portion of 
the assernbly is greater than 1 . 

456. The assembly of claim 435, wherein the strafn hardening exporient for^he 
predetermined portion of the assembly is greater than 0.1 2. 

457. The assembly of dalm 435, wherein the anisotropy for the predetermined portion of 
the assembly is greater than 1 ; and wherein the strain hardening exponent for the 
predetermined portion of the assembly is greater than 0.1 2. 

458. The assembly of dalm 435, wherein the predetermined portion of the assembly 
comprises a first steel aUoy comprising: 0.065 % C, 1 .44 % Mn, 0.01 % P, 0.002 % S, 0.24 
% SI. 0,01 % Cu. 0.01 % isll, and 0.02 % Cr. 

450. The assembly of dalm 458. wherein the yield point of the predetermined portion of 
the assembly is at most about 46.g ksl prior to the radial expansion and plastic deformation: 
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and wherein the yield point of the predetemiindd portion of the assembly is at least about . 
65.d Icsi after the radial expansion and plastic deformation. 

460. The assembly of claim 458. wherein the yield p>oint of the predeterminod portion of 
' the assembly after the radial expansion and plastic deformation Is at least about 40 % . . 
greater than the yield point of the predetermined portion of the assembly prior to the radial . 
expansion and plaetic d^onmatlon. 

461 . The assembly of daim 458. wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deforrration. Is about 1.48. 

462. The assembly of daim 435. wherein the predetermined portion of the assembly . 
comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn. 0.017 % P» 0.004 %.S, 
0.29 % SI, 0.01 % Cu, 0.01 % Nl. and 0.03 % Cr. 

463. The assembly of claim 462, wherein the yield point of the prudeiefniined portion of 
the assembly id al most about 57.8 ksl prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the assembly is at least about 
'74.4 Ksi after the radial expansion and plastic deformation. 

464. The assembly of daim 462. wherein the yield point of the predetermined portion of 
the assembly after the radial expansion and plastic deformation is at least at>out 28 %-. - 
greater than the yield point of the predetermined portion of the assemb^ prior to the radial 
expansion and plastic defomnation. 

465. The assembly of claim 462, wherein the anisotropy of the predetermined portion of . 
the assennbly, prior to the radial expansion and plastic dafbrmatlon. Is about 1 .04. 

466. The assembly of daim 435, wherein the predetermined portion of the assembly 
comprises a third steel a»oy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P, 0.003 % S. 0.30 
% Si, 0.16 % Cu, 0.05 % Nl, and 0.05 % Cr. 

467. The assembly of daim 466, wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformation, is about 1.92. 
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468. The assembly of claim 435, wherein the predetemiined portion of the assembly 
comprises a fourth steel altoy comprising: 0.02 % C, 1.31 % Mn, 0.02 % P, 0.001 % 0.45 
% Si, 9.1 % Nl. and 18.7 % Cr. 

469. The assembly of claim 468. wherein the anisotropy of the predetermin6d.portion of 
the assembly, prior to the radial expansion and plastic deformation* Is at>out 1.34. 

470. The assembly of dalm 516. wherein the yield point of the predetermined .portion of 
the assembly Is at most about 46.9 ksl prior to the radial expansion arKl plastic deformation; 
and wherein the yield point of the predetermined portion of the assembly is at least about 
66.9 ksl after the radial expansion and plastic deformation. 

471 . The assembly of claim 435, wherein the yield point of the predetermined portion of 
the assembly after cne radiai expansion and piastic u^fonriatlon Is at least about 40 % 
greater than the yield point of the predetemnined portion of the assembly prior to the radial - 
e^^ansion and plastic defonnatlon. 

472. The assembly of claim 435, wherein the anisotropy of the predetennlned portion.of 
the assembly, prior to the radial expansion and plastic defonmatlon. Is at least about 1.48; 

473. The assembly of claim 435, wherein the yield point of the predetemiined portion of 
the. assembly is at most about 57.8 ksl prior to the radial expansion and plastic deformation; 
and wherein the yieW point of the predetemntned portion of the assembly Is at least about 
74.4 ksi after the radial expansion and plastic deformation. 

474. The assembly of claim 435, wherein the yield point of the predetermined portion of 
the assembly after the radial expansion and plastic deformation Is at least about 28 % 
greater than the yield point of the predetermined portion of the assembly prior to the radial 
expansion and plastic deformation. 

475. The assembly of claim 435, wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformation, is at least about 1.04. 
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476. The assembly of dalm 435. wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and pTastic defbmiation, is at least about 1 .92. 

477. The assembly of claim 435. wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic defomnation, is at least about 1.34. 

478. The assembly of claim 435, wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformation, ranges firom about 1 .04 
to about 1.92. 

479. The assembly of dairh 435. wherein the yield point of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformation, ranges from atxiut 47.6 . 
l(sltoabout61.7Ksi. 

480. The assembly of claim 435. wherein the expandability coefficient of the 
predetermined poiucri cf the asseMibty, prior to the rsdisi expansion and piSSuC deiormation. 
Is greater than 0.12. 

481 . The assembly of claim 435, wherein the expandability OTofTicient of the 
predetermined portion of the assembly is greater than the expandability coefficient of the 
other portion of the assembly. 

482. The assembly of daim 435.* wherein the assembly comprises a wellbore casing. 

483. The assembly of dalm 435, wherein the assembty comprises a pipeline. 

484. The assembly of claim 435, wherein the assembly comprises a structural support. 

485. The assembly of claim 435, wherein the annulus Is at least partially defined by an 
Innegular surface. 

486. The aseembly of daim 435, wherein the annulus is at least partially defined by a 
toothed surface. 



SUBSTITUTE SHEET (RULE 26) 

226 



wo 2005/024170 



PCT/US2004/028831 



487. The assembly of daim 435. wterein the seaHng elemenl comprises an elastomeric 
material. 

488. The assembly of daim 435, whereirt the seaHng element comprises a metallic 
material* 

489. The assembly of daim 435. wherein the seaQng element comprises an elastomeric 
and a metallic material 

400. A method of Joining radially expandable tubular members comprising; 
piovSdfng a first tubular member, 
providing a second tubular member; 
providing a sleeve; 

nK)untlng the sleeve for overlapping and coupling the first and second tubular 
mBmbers; 

threadably coupling the first and second tubular members at a first location; • 
threadably coupling the first and second tubular members at a second location 

spaced apart from the first location; 
sealing an interface between the first and second tubular members between the first 

and second locations using a compressible sealing element, wherein the first 

tubular member, second tubular member, sleeve, and the sealing element 

define a tubular assembly; and 
radially expanding and plastically defomiing the tubular assembly; 
wherein, prior to the radial expansion and plastic defonmatlon. a predetermined » 

portion of the tubular assembly has a lower ^eld point than another portion of 

the tubular assembly. 

491 The method as defined in claim 490 wherein the sealing element Indudes an 
irregular surface. 

492. The method as defined In daim 490, wherein the sealing element includes a toothed 
surface. 
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493. Tho method as defined in claim 490, wherein the seating element comprises an 
eiastomeric material. 

494. The method as defined in daim 490, wherein the sealing element comprises a 
metallic material. 

495. The method as defined in claim 490. wherein the sealing.element oompcises an - 
eiastomeric and a metallic material. 

496. The method of claim 490, wherein the predetermined portion of the tubular assembly.- 
has a higher ductility and a lower yield point prior to the radial expansion and pladtic 
deformation than after the radial expansion and plastic defbnmation. 

497. The method of claim 490, wherein the predetemiined portion of the tubular assembly 
has a higher ductiJIty prior to the radial expansion and plastic deformation than after the 
ladta! expansion and pisstic deformetlon. . - 

498. The method of daim 490. wherein the predelemilned portion of the tubular assembly 
has 0 lower yield point prior to the radial expansion and plastic deformation than after the > 
radial expansion and plastic deformation. 

499. The method of claim. 490 wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radial expansion and plastic deformation than the other 
portion of the tubular assembly. 

500. The method of daim 490, further comprising: 

portioning another tubular assembly within the preexisting structure in overlapping 

relation to the tubular assemt>ly; and 
radially expanding and plastically deforming the other tubular assembly within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic deformation of the tutnilar 

assembly, a predetermined portion of the other tubular assembly has a lower 

yield point than ar>other portion of the other tubular assembly. 
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501 . The method of claim 600, wherein the Inside diameter of the radially expanded and 
plastically deformed other portion of the tubular assembly Is equal to the inskJe diameter of 
the radially expanded and plastically deformed other portion of the other tubular assombly. 

502. The method of dalm 490. wherein the predetermined portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

503. The method of claim 490, wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 

504. The method of claim 490. wherein the predetermined portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 

505. The method of dairri 490. wherein the other portion of the tubular assembly 
comprises an end portion of the tubular assembly- 

506. The method of daim 490, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular asserrtbly. 

507. ' The method of daim 490, wherein the other portion of the tubular assembly 
comprises a plurality of spaced apart other portions erf the tubidar assembly. 

508. * The m^hod of dalm 490, wherein the tubular assembly comprises a plurality of 
tubular members coupled to one another by oorresponding tubular couplings. 

509. The method of claim 508, wherein the tubular couplings comprise the predetermined 
portions of the tubular assembly; and wherein the tubular members comprise the other 
portion of the tubular assembly. 

510. The method of daim 508, wherein one or more of the tubular couplings comprise the 
predetermined portioris of ttie tubular assembly. 

511. The method of daim 508, wherein one or more of the tubular members comprise the 
predetermined portions of the tubular assembly. 
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512. The method of. daim 490. wherein the predetermined portion of the tubular assembly 
deflrtes one or more operungs. 

• 513. The method of claim 512, wherein one or more of the openings comprise slots. 

514. The method of daim 512, wherein the anisotropy for the predetemiined portion of the 
tubular assembly Is greater than 1 . 

515. The method of daim 490. wherein the anisotropy for the predetermined portion of the 
tubular assembly Is greater then 1. 

516. The method of daim 490, wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0.12. 

517- The rriethod of daim 490, wharein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the tubulerassembiy is greater than 0.12. 

51 a. The method of daim 490, wherein the predetermined portion of the tubular assemt>ly 
comprises a first steel alloy comprising: 0.085 % C, 1.44 % Mn, 0.01 % P, 0.002 % S, 0.24 .. 
% SI, 0.01 % Cu, 0,01 % Nl, and 0.02 % Cr. 

519* The method of daim 518. wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksl pnor to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 65.9 Ksi after the radial expansion and plastic deformation. 

520. The method of daim 51 6, wherein the yield point of the predetenTHned portion of the 
tubular assembly after the radial expansion and plastic defonnation is at least about 40 % 
greater than the yield point of the predetermined portion of the tububr assembly prior to the 
radial expansion and plastic deformation. 
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521. The method of dalm 51 8, wherein the anisotropy of the predetermined portion of the . 
tubular assembly, prior to the radial expansion and plastic defomnation, is about 1 .48. 

522. The method of daim 490, wherein the predetemiined portion of the tubular assembly 
comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn« 0.017 % P, 0.004 % S, . 
0.29 % Si, 0.01 % Cu, 0.01 % Ni, and 0.03 % Cr. 

523. . The method Of claim 522. wherein the yield point of the predetermined portion. of the - 
tubular assembly Is at most about 57.8 ksi prior to the radial expansion and plastic 
defonDatlon; and wherein the yield point of the predetemilned portion of the tubular 
assembly is at least about 74.4 ksi after the radial expansion and plastic deformation. 

624. The method of claim 522, wherein the yield point of the predetermined portion of the . 
tubular assembly after the radial expansion and plastic defomiation is at (east about 28 % • 
greater tnan the yieid point of the piedeienrHned portion cf the ti^tetr assembly prior to the 
radial expansion and plastic deformation. 

625. The method of dalm 522. wherein the anisotropy the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defomiation, is about t.04. 

• 626. The method of daim 490, wherein the predetermined portion of the tubular assembly . 
comprises a third steel aRoy comprising: 0.08 % C, 0.82 % Mn, 0.006 % F, 0.003.% S, 0.30 . 
% Si, 0.16 % Cu, 0,05 % Ni, artd 0.05 % Cr. 

527. The method of daim 526, wherein the anisotropy of the predetenmined portion of the 
tubular assembly, prior to the radial expansion and plastic defonDatlon, Is about 1.92. 

528. The method of daim 490, wherein the predetermined portion of the tubular assembly 
comprises a fourth steel alloy comprising; 0.02 % C, 1.31 % Mn, 0.02 % P, 0.001 % S, 0.45 
% SI. 9. 1 % Nl. arKJ 1 8.7 % Cr. 

529. The method of daim 528. wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is about 1 .34. 
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530. • The method of claim 490» wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksl prior to the radial expansion and pfaslk: 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 65.9 ksi aft^ the radial expansion and plastic defomtatlqn. 

531 . The method of claim 490, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

532. The method of claim 490, wherein the anisotnopy of the predetermined portion of the 
tutHJiar assembly, prior to the radial expansion and plastic deformation. Is at least atKHJt . 
1.48. 

533. • The method of claim 490, wherein the yield point of the predetermined portion of the 
tubular assembly is at nx^st about 97.5 ksl prior to ths radis! expansion and plastfa 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assemt)ly is at least about 74.4 Icsi after the radial expansion and plastic deformation. 

534. The method of ddim 490, wherein the yield point of the predetermined portion of the 
tubular-assembly after the racial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the ti^lar assembly prior to the 
radial expansion and plastic defonndtlon, 

535. - The method of claim 490, wherein the anisotropy of the predetemnined portion 'of the 
tubular assembly, prior to the radial expansion and plastic defomiation. Is at least about 
1.04. 

536. The method of dalm 490. wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.92, 
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537, The method of claim 490» wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to tHe radial expansion and plastic deformation, is at least about 
1.34. 

53B. The method of claim 490. wherein the anisotropy of the predetemnined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.92. 

539. The method of claim 490. wherein the yield point of the predetemilned portion of the 
tubular assembly, prior to the radial expansion and plastic defomiation. ranges from about 
47.6 ksl to about 61 .7 ksf . 

540. The method claim 490. wherein the expandability coefficient of the predetermined 
portion of the tubular assembly, prior to the radial expansion and plastic deformation, is 
gruaicf than 0.12. 

' 541 . The method of claim 490, wherein the expandability coefficient of the predetermined 
/ portion of the tubular assembly is greater than the expandability coefficient of .the other 
portion of the tubular assembly. 

' 542. The method of claim 490. wherein the tubular aesembly comprises a wellbore casing. - . 

543. The method of claim 490, wherein the tubular assembly comprises a pipeline. • 

544. The method of dalm 490. wherein the tubular assembly comprises a structural 
support 

545. The apparatus of claim 205, wherein the sleeve comprises: 

a plurality of spaced apart tubular sleeves coupled to and receiving end portions of 
the first and second tubular members. 

546. The apparatus of claim 545, wherein the first tubular member comprises a first 
threaded connection; wherein the second tubular member oomprises a second threaded 
connection: whierein the first and second threaded conroctions are coupled to one another; 
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wherein at least ona of the tubular sleeves is positioned In opposing relation to the first 
threaded connection; and wherein at least one of the tutnilar sleeves is positioned in 
opp>osing relation to the second threaded connection. 

547. The app>aralus of claim 545. wherein the first tubular member comprises a first 
threaded connection; wherein the second tubular memtier comprises a second threaded 
cormection; wherein the f^st and secorKi threaded connections are coupled to one another; 
and wherein at least one of the tubular sleeves Is not positioned In opposing relation to the 
first and second threaded connections. 

548. The method of claim 31 0, further comprising: 

tinreadably coupling the first and second tubular members at a first location; 
' * threedably coupling the first and second hjbular members at a second location 
spaced apart from the first location: 
providing a plurality of sleeves; and 

MiDunting the sleeves at spaced apart locations fnr ovfirlapping and coupling the first 
and second tubular mennbers. 

549. The method of claim 548, wherein at least one of the tubular sleeves is positioned in 
opposing relation to the first threaded coupling; and MAierein at least one of the tubular 

- sleeves is positioned in opposing relation to the second threaded coupling. 

550. The method of dalm 548, wherein at least one of the tubular sleeves is not 
positioned in opposing relation to the first and second threaded couplings. • * 

551 . The apparatus of claim 205, further comprising: 

a threaded connection for coupling a portion of the first and second tubular memtiyers; 
wherein at least a portion of the threaded connection is upset 

552. The apparatus of claim 551 , wherein at least a portion of tubular sleeve penetrates 
tha first tubular member. 

553. The metiiod of clawn 31 0. further comprising: 

Ihreadably coupling the first arvS second tubular members; and 
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upsetting the threaded coupling. 

554. The apparatus of claim 205. wherein the first tubular member further comprises an 
annular extension extending therefrom; and wherein the flange of the sleeve defines, 
an annular recess for receiving and marting with tiie annubr extension of the first 
tubular memt>er. 

555. The method of claim 310, wherein the first tubular member further comprises an . 
annular extension extending therefrom; and wherein the flange of the sleeve defines 
an annular recess for receiving and mating with tha annular extension of the first 
tutHilar member. 

556. The apparatus of dalm 205, further connprising: 

one or more stress concentrators for concentrating stresses in the joint. 

557. The apparatus as defined In claim 556, wherein one or more of the stress 
concentrators comprises one or more external grooves defined In the first tubular 
member, 

558. The apparatus as defined in dalm 656. wherein one or more of the stress 
concentrators comprises one or more Internal grooves defined in tha secxvid tubular 
member. 

559. The apparatus as defined in claim 556, wherein one or more of the stress 
concentrators comprises one or more openings defined In the sleeve. 

560. The apparatus as defined In dalm 556. wherein one or more of the stress 
concentrators comprises one or more external grooves defined in the first tubular 
memt>er; and wherein one or more of the stress concentrators comprises one or 
more internal grooves defined in the second tubular member. 

561 . The apparatus as defined in claim 556. wherein one or more of the stress 
concentrators comprises one or more external grooves defined in the first tubular 
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member; and wherein one or. more of the stress concentrators oomprlses one or 
more openings defoied in the sleeve. 

562- The apparatus as defined In claim 556, wherein one or more of the stress 

concentrators comprises one or more intemal grooves defined In the second tubular 
member, and wherein one or more of the stress concentrators comprises one or 
nnore openings defined in the sleeve. 

563. The apparatus as defined In claim 555. wherein one or more of the stress 
concentrators comprises one or more external grooves defined in the first tubular 
member; wherein one or more of the stress cortcentrators comprises one or more 
internal grooves defined in the second tubular memtMr; and wherein one or more of 
the stress oonoentratore comprises one or more openings defined in the sleeve. 

564. The method of claim 31 0» further comprising: 
cOTicenUatinu stresses v/ithin ths joint. 

565. The method as defined in dalm 564, wherein concentrating stresses within the joint 
comprises using the first tubular member to concentrate stresses within the joint 

566. The method as defined in dalm 564, wherein concentrating stresses within the joint • ■ 
comprises using the second tubular member to concentrate stresses within the Joint. 

567. The method as defined in claim 564. wherein concentrating stresses within the joint 
comprises using the sleeve to concentrate stresses within the joint 

566. The method as defined In daim 564, wherein concentrating stresses within the joint 
comprises using the frst tubular member and the second tubular member to 
concentrate stresses within the joint 

569. The method as defined in daim 564. wherein concentrating stresses wtthtn the joint 
comp>nses using the first tubular member and the sleeve to concentrate stresses 
within the joint 
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570. The method as defined in daim 564, wherein concentrating stresses within the joint 
comprises using the second tubular member and the sleeve to concentrate stresses * 
within the joint 

571 . The method as defined In dalm 564. v^erein concentrating stresses within the joint 
oompnses using the first tubular member, the second tubular member, and the 
sleeve to concentrate stresses within the joint 

572. The apparatus of daim 205, further comprising: 

means for maintaining portions of the first and second tubular member in 

drcumferential compression following the radla! expansion and plastic 
deformation of the first and second tubular members. 

573. The apparatus of claim 205, further comprising: 

means for ccncariwaung strosses Vvlthln ^e mschansca! connectscn durnig the •adiai 
expansion and plastic deformation of the first and second tubular members. 

574. The apparatus of dalm 205, further comprising: 

means for maintaining portions of the first and second tubular member in 

drcumferential compression following the radial expansion and plastic 
' defonmation-of the first and second-tubular members; and 
- means for concentrating stresses within the mechanical connection during the radial 
e)q;>anslon and plastic deformation of the first and second tubular members. 

575. The method of claim 31 0, further comprising: 

maintaining portions of the first and second tubular member in circumferential 

compression following a radial expansion and plastic deformation of the first 
and second tubular members. 

576. The method of claim 31 0, further comprising: 

concentrating stresses within the joint during a radial expansion and r^astlc 
deformation of the first and second tubular members. 

577. The method of claim 31 0, further comprising: 
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. maintaining portions of the first and second tutHilar member in drcumferBntla! 

compression following a radial expansion and plastic defomnation of the first 
and second tubular members: and 
oonoantratlng stresses within the jofnt during a radial expansion and plastic 
defonnation of the first and second tubular members. 

576. The method of daim 1 . wherein the carbon content of the predetermined portion of 
the tubular assembly is less than or equal tp 0.12 percent, and Wherein the carbon 
equivalent value for the predetermined portim of the tubular asserrkbly is less than 0.21 . 

679. The method of claim 1 , wherein the carbon content of the predeterm}r)ed portion of 
the tubular assembly is greater than 0.12 percent; and wherein the carbon equivalent value 
for the predetenmlned portion of the tubular assembly is less than 0.36. 

580. An expandable tubular member, wherein the cdrt>on content of the tubular member is 
i6ss than or equsi to C.12 percent; and wherein the' CQtbon equivalent value for tha tubular 
member 1$ lass than 0.21 . 

581 . The tubular member of claim 580. wherein the tubular member comprises a welibore 
casing. 

- 582. An expandable tubular member, wherein the carbon content of the tubular member is 
greater than 0.12 percent; and wherein the carton equivalent value for the tubular member- 
is less than 0.36. 

583. The tubular member of datm 582, wherein the tubutar member comprises a wellbore 
casing. 

584. The apparatus of claim 142, wherein the carbon content of the predetermined portion 
of the tubular assembly is less than or equal to 0.12 percent; and wherein the carbon 
equivalent value for the predetermined portion of the tubular assembly Is less than 0.21 . 
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585. The apparatus of dalm 142» wherein the carbon c3Dntent of the predetermined portion 
of the tubular assembly is greater than 0.12 percent; and wherein the carbon equivalent 
value for ttie predetermined portion of the tubular assembly is less than 0.36. 

568. A method of selecting tiibular nnembers for radial expansion and plastic deformation, 
oomprlsing; 

selecting a tubular member from a collection of tubular memben 

determining a carbon content of the selected tubular member; 

determining a cartK>n equivalent value for the selected tubular member; and 

If tha cart3on content of the selected tubular memt>er Is less than or equal to 0.12 percent . 
and the carbon equivalent value for the selected tubular memtier is less than 0.21 » 
then determining that the selected tubular member is sultat^e for radial expansion > 
and plastic deformation. 

5a7i A MietnOu orsHiHcuTig lubujdr menibers for radiai expansion and piasiic defonmaiion, 
comprising: 

selecting a tubular member from a collection of tubular member, 

determining a carbon content of the selected tubular member; . 
detemiining a carbon equivalent value for the selected tubular menrdjer; and 
If the carbon content of the selected tubular member Is greater than 0.12 percent and tha 
carbon equivalent value for the selected tubular member is less than 0.36, then 
determining that ^e selected tubular member is suitable for radial expansion and 
plastic defonmation. 

588. The apparatus of daim 205. wheiein the carbon content of the predetermined portion 
of the apparatus is less than or equal to 0.12 percent; and wherein the carbon equivalent , 
value for the predetermined portion of the apparatus Is less than 0.21 . 

589. The apparatus of claim 205, wherein the carbon content of the predetermined portion . 
of the apparatus is greater than 0.12 percent; and wherein the carbon equivalent value for 
the predetermined porOon of the apparatus Is less than 0.36. 
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590. The method of claim 310, vyherein Ihe carbon content of the predetermined portion of 
the tutxjlar assemt^ is less than or equal to 0. 1 2 percent; and wherein the carbon 
equivalent value for the predetermined portion of the tubular assembly Is less than 0.21 . - 

• 591. The method of claim 310, wherein the carbon content of the predelarmined portlon.of 
the tubular assembly Is greater than 0.12 percent; and wherein the carton equivalent value 
for the predetermined portion of the tubular assembly Is less than 0.36. 

5G2. An expandable tubular member, conrtprising: 
a tut>ular body; 

wherein a yield point of an inner tubular portion of the tubular body la less than a 
yield point of an outer tubular por^n of the tubular body. 

593. The expandable tubular member of claim 592, wherein the yield point of the inner 
tubular portion of the tubular t>ody varies as a function bf the radial position withfn the tubular 
body. 

594. The expandable tubular member of claim 593, wherein the yield point of the Inner 
tubular portion of the tubular body varies In an linear fashion as a function of the radial ■ 
position within the tubular body. 

'595. The expandable tubular member of daim 693. wherein the yield point of the inner - • 
tutnilar portion of the tubular body varies In an non-linear fashion as a function of the radial 
position within the tubular body. 

596. The expandable tubular member of daim 592» wherein the yield point of the outer 
tubular portion of the tubular body varies as a function of the radial position within the tubular 
body. 

597. The expandable tubular member of daim 596, wherein the yield point of the outer 
tubular portion of the tubular body varies in an linear fashion as a function of the radial 
position within the tubular body. 



SUBSTITUTE SHEET (RULE 26) 
240 



wo 2005/024170 



PCT/US2004/028831 



598. The expandable tubular member of claim 596, wherein the yield point of the outer 
tubular portion of the. tubular body varies In an non-linear fashion as a function of the radial 
position within the tubular body. 

599. The.expandable tubular me.mber of daim 592« 

wherein the yield point of the Inner tubular portion of the tubular txxiy varies as a 
function of the radial position within the tubular body; and 

wherein the yield point of the outer tubular portion of the tubular body varies as a 
function of the radial position within the tubular body. 

600. ThB expandable tubular member of claim 599, wherein the yield point of the inner 
tubular portion of the tubular body varies in a linear fashion as a function of the radial 
posilion within the tubular body; and wherein the yield point of the outer tubular portion of the • 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body* 

601 . The expandable tubular member of claim 599, wherein the yield point of the inner 
tubular portion of the tubular body varies In a linear fashion as a function of tha radial 
position within the tubular body; and wherein the yield point of the outer tubular portion of the 
tubular body varies In a non-linear fashion as a function of the radial position within. the . 
tubular body. 

602. The expandable tubular member of claim 599, wherein the yield point of the Inner 
tubular portion of the tubular body varies In a non-linear fashion as a function of the radial 
position within the tubular body; and wherein the yield point of the cuter tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body. 

603. The expandable tubular member of daim 599, wherein the yield point of the inner 
tubular portion of the tubular body varies in a non-Unear fashion as a fiinctbn of the radial 
position within the tubular body: and wherein the yield point of tha outer tubular portion of the 
tubular l>ody varies in a non-linear fashion as a function of the radial position vwthln the 
tubular body. 
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604. The expandabia tubular member of claim 599, wherein the rate of change of the yield 
pokit of the inner tubular portion of the tubular body Is different than the rate of change of the 
yield pdnt of the outer tubular portion of the tubular body. 

605. The expandable tubular member of daim 599, wherein the rate of change of the yield 
point of the inner tubular portion of the tubular body is different than the rate of change of the 
yield point of the outer tubular portim of the tubular body. 

606- The method of claim 1 , wherein a yield point of an inner tubular portion of at least a . 
portion of the tubular assembly Is less than a yield point of an outer tubular portion of the 
portion of the tubular assembly. 

607. The method of claim 6C^, wherein the yield point of the Inner tubular portion of the 
tubular body varies as a funcrtion of the radial position within the tubular body. 

wOS- The methcd of claim 607, wherein tha yieJu point of ihw inner tubtiiar portion of the 
tubular body varies In an linear fashion as a function of the radial position within the tubular 
body. 

609. The method of daim 607. wherein the yield point of the Inner tubular portion of the 
tubular body varies In an non-linear fashion as a function of the radial position within the 
tutHilar body. 

610. The method of daim 608. wherein the yield point of the outer tubular portion of the 
tubular body varies as a function of the radial posiUon within the tubular body. 

61 1 . The method of claim 610. wherein the yield point of the outer tubular portion of the 
tubular body varies in an linear ^hion as a function of the radial position within the tubular 
body. 

612. The method of daim 610, wherein the yield point of the outer tubular portion of the 
tubular body varies tn an non-ilnear fashion as a function of the radial position within the 
tubular body. 
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61 3. The melhod of claim 606. wherein the yield point of the inner tubular portion of the 
tubular body varies as a function of the radial position within the tubular body; and wherein 
the yield point of the outer tubular portion of the tubular body varies as a function of the 
nadlal position within the iubufar body. 

614. The method of dalm 613, wherein the yield point of the Inner tubular portion of the 
tubular body varies In a ttnear fashion as a function of the radial position within the tubular 
body, and wherein the yield point of the outer tubular portion of the tubular body varied In a 
linear fashion as a fun^on of the radial position within the tubular body. 

61 5. The method of claim 613, wherein the yield point of the Inner tubirfar portion of the 
tubular body varies In a Onear fashion as a function of the radial position within the tubular . 
body; and wherein the yield point of the outer tubular portion of the tutHJiar body varies In a 
non-^near fashion as a function of the radial position within the tubular body. 

61 6. The method of daim 613. wherein the yield point of the Inner tubular portion of the 
tubular body varies in a non-linear fashion as a function of the radial position within the 
tubular body; and wherein the yield point of the outer tubLriar portion of the tubular body • 
varies In a linear fashion as a function of the radial position within the tubular body. 

617. The method of claim 613, wherein the yield point of the Inner tubular portion of the 
tubular body varies in a non-linear fashion as a function of the radial position within the 
tubular body; and wherein the yield point of the outer tubular portion of the tubular body 
varies In a non-linear fashion as a function of the radial position within the tutiular body. ; 

618. The method of claim 613, wherein the rate of change of the yield point Of the Inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

619. The method of claim 61 3,. wherein the rate of change of the yield point of the Inner 
tubular portion of the tubular body Is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 
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620. Tl^e apparatus of daim 142. wherein a yield point of an inner tubular portion of at 
least a portion of the tubular assemUy Is less than a yield point of an outer tubular portion of * 
the portion of the tubular assembly. 

621 . The apparatus of dalm 620, wherein the yield point of the Inner tubular portion of the 
> tubular body varies as a function of the radial position within the tubular body. 

622. The apparatus of claim 621 , wherein the yield poM of the inner tubular portion of the 
tubular body varies in an linear fashion as a fimctbn of the radial position within the tubular 
body. 

623. The apparatus of claim 621. wherein the yield point of the Inner tubular portion of the 
tubular body varies in an non-finear fashion as a function of the radial position within the: . . 
tubular body. 

624. The apparatiis of claim 620, wherein the yield point of the outer tubular portion of the 
tubular body varies as a function of the radial position within the tubular body. 

625. The apparatus of clatm 624, whereri the yield point of the outer tubular portion of the 
tubular body varies in an linear fashion as a function of the radial position within the tubular 
body. 

626. The apparatus of dalm 624. wherein the yield point of the outer tubular portfon of the 
tubular body varies In an nonlinear fashion as a function of the radial position within the • 
tubular body. 

627. The apparatus of daim 620, wherein the yield point of the inner tubular portion of the 
tubular body varies as a function of the radial position within the tubular body; and wherein 
the yield point of the outer tutnjiar portion of the tubpJar body varies as a function of the 
radial position within the tubular body. 

626. The apparatus of daim 627, wherein the yield point of the inner tubular portion of the 
tubular body varies In a linear fashion as a function of the radial position within the tubular 
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body; and wherein the yfeld point of the outer tubular portion of the lutnilar t>ody varies In a 
linear fashion as a function of the radial position within the tubular body. 

629. The apparatus of claim 627, wherein the yield point of the Inner tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body; and wherein the yield point of the outer tutHJiar portion of the tubular t>ody varies In a 
non-linear fashion as a function of the radial position within the tubular body. 

630. The apparatus of claim 627. wherein the yield point of the inner tubular portion of the 
tubular body varies In a non-linear fashion as a function of the radial position within the . 
tubular body; and wherein the yield point of the outer tubular portion of the tubular body . 
varies In a linear ^shlon as a function of the radial position within the tubular body. . . • - 

831 . The apparatus of claim 627, wherein the yield point of the inner tubular portion of the 
tubular t>ody varies In a non-linear fashion as a lunction of the radiai position within ihe 
tubular body; and wherein the yield point of the outer tubular portion of the tubular t>ody 
varies in a non-linear fashion as a function of the radial position within the tubular body. = 

632. The apparatus of claim 627, wherein the rat© of change of the yield point of the Inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

633. The apparatus of dalm 627, wherein the rate of change of the yield point of the inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

634. The method of claim 1» wherein prior to the radial expansion and plastic deformation, 
at least a portion of the tubular assembly comprises a microstructure comprising a hard 
phase structure and a soft phase structure. 

635. The method of claim 634» wherein prior to the radial expansion and plastic 
deformatlonp at least a portion of the tubular assembly comprises a microstructure 
comprising a transitional phase structure. 
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636. The mathod of daim 715. wherein the hard phase structure comprises martensHe. 
837. The method of claim 634, wherein the soR phase structure comprises ferrite. 

638. The method of claim 634. wherein the transitional phase stnicture comprises retained 
austentite. 

639. The method of claim 634, wherein the hard phase structure comprises martensite: 
wherein the soft phase structure comprises ferrite; and wherein the transitional phase 
structure comprises retained austentlte. 

640. The method of datm 634. wherein the portion of the tuixilar assembly comprising a 
microstructure comprising a hard phase stnicture and a soft phase structure comprises, by 
weight percentage, about 0.1 % C. about 1 .2% Mn, and about 0.3% SI. 

641 . The apparBtu? of ciahn 142. wherein at least a portion of the tubular assembly 
comprises a microstructure comprising a hard phase structure and a soft phase structure. 

642. The apparatus of daim 641 , wherein prior to the radial expansion and plastic 
deformation, at least a portion of the tubular assembly comprises a microstructura 
comprising a transitional phase structure. 

643. The apparatus of. daim 641 , wherein the hard phase strudune comprises martensite. 

644. The apparatus of claim 641 , wherein the soft phase structure comprises ferrite. 

645. The apparatus of daim 641, wtierein the transitional phase structure comprises 
retained austentlte. 

646. The apparatus of daim 641 . wherein the hard phase strudure comprises martensite; 
wherein the soft phase strvicture comprises ferrite; and wherein the transitional phase 
stmcture comprises retained austentlte. 
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647. The apparatus of daim 641 , wherein the portion of the tubular assembly comprising a 
microstructure comprising a hard phase structure and a soft phase structure csDmprises. by 
weight percentage, about 0.1% C, about 1.2% Mn. and about 0.3% SU 

648. A method of manufacturing an expandable tubular member, comprising: 
providing a tubular member, 

heat treating the tubular niemt>er; and 
quenching the tubular member; 

wherein followlr>g the quenching, the tubular member comprises a microstructure 
comprising a hard phase structure and a $oft phase structure. 

* 649, The method cf dalm 648. wherein the provided tubular memt>er comprises, by vy^ight 
percentage. 0.065% C. 1 44% Mn. 0.01% P. 0.002% S, 0.24% Si. 0.01% Cu. 0.01% Nt, 
0.02% Cr, 0.05% V. 0.01% Mo, 0.01% Nb. and 0.01 %Ti. 

650. The method of claim 648, wherein the provided tubular member comprises, by weight 
percentage. 0.18% C. 1.28% Mn, 0.017% P. 0.004% S, 0.29% Si. 0.01% Cu. 0.01% Ni, 
0.03% Cr, 0.04% V, 0.01% Mo. 0.03% Nb. and 0.01%Ti. 

651 . The method of claim 648. wherein the provided tubular member comprises, by weight 
percentage, 0.08% C. 0.82% Mn, 0.006% P, 0.003% S. 0.30% Si, 0:06% Cu.:0.05% NR. 
0.05% Cr, 0.03% V, 0.03% Mo, 0.01% Nb. and 0.01 %TI. 

652. The method of claim 648, wherein the provided tubular member comprises a 
microstructure comprising one or more of the fottowtng: martensite. pearlite, vanadium- 
carbide, nickel carbide, or titanium carbide. 

653. The method of claim 648, wherein the provided tubular meml>er comprises a 
mlcrodtructure comprising one or more of the following: peartite or peariite striation. 

654. The method of claim 648, wherein the provided tubular member comprises a 
microstructure comprising one or more of the following: grain peariite. widmanstatten 
martensite, vanadium carbide, nickel carbide, or titanium carbide. 
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655. The method of daim 648, wherein the heat treating comprises heating the provided 
tubular member for atxsut 10 minutes at 790 ^'C. 

656. The method of dalm 648, wherein the quenching composes quenching the heat • 
treated tubular meml>er in water. 

657. The method of claim 646. wherein fbllowing the quenching, the tubular member .. 
comprises a microstructi^e comprising or^ or nnora of the following: ferrite, grain pearBte, or 
martensite. 

658. The method of dalm 648, wherein following the quenching, the tubular member 
comprises a mlcrostnjdure comprising ona or more of the following: ferrite. martensrto, or 
•balnite. 

659. The method of cteinn 648, wherein following the quenching, the tubular member . 
comprfses a microstruciure oornprising one orinOfe of the folScwing: bainlts. paartStc, or 
ferrite. 

660. The method of dafm 648, wherein following the quenching, the tubular member . 
comprises a yield strength of about 67kst and a tensile strength of about 96 Icsl.* 

t 

661 . The method of dalm 648, wherein following the quenching, the tubular member • 
comprises a yield strength of about 82 ksl and a tensile strength of about 1 30 ksi. 

662. The method of claim 648. wherein following the quenching, the tubular member 
comprises a yield strength of about 60 icsi and a tensile strength of about 97 Icsl. 

663. The method of daim 648, further comprising: 

positioning the quenched tubular member within a preexisting structure; and 
radially expanding and plastically deforming the tubular member within the 
preexisting structure. 

664. The apparatus of daim 142, wherein at least a portion of the tubular assembly 
comprises a mlcrostructure comprising a hard phase strudure and a soft phase strudure. 
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665. The apparatus of claim 664, wherein th© portion of the tubular assembly comprises, 
by weight percentage, 0.065% C, 1.44% Mn, 0.01% P. 0.002% S. 0.24% SI. 0.01% Cu, 
0.01% Ni. 0.02% Cr. 0.05% V, 0.01% Mo, 0.01% Nb. and 0.01%T1. 

666. The apparatus of daim 664. wherein the portion of the tubular assembly compmses* 
by weight percentage. 0.18% C, 1.28% Mn. 0.017% P. 0.004% S. 0.29% SI, 0.01% Cu. . 

. 0.01% NI, 0.03% Cr. 0.04% V, 0.01% Mo, 0.03% Nb, and 0.01%Ti. 

667. The apparatus of claim 664, wherein the portion of the tubular assembly comprises, 
by weight percentage. 0.08% C, 0.82% Mo, 0.005% P, 0.003% S. 0.30% Si, 0.06% Cu, 

. 0.05% Ni. 0.05% Cr. 0.03% V, 0.03% Mo. 0.01% Nb, and 0.01 %T1. 

668. The apparatus of daim 664, wherein the portion of the tubular assembly comprises a 
microsLructure comprising on© Or more of u'le fOMOwIng: martanslto, pesrtits, vanadium 
carbide, nickel carbide, or titanium carbide. 

669. The apparatus of claim 664, wherein the portion of the tubular assembly comprises a 
microstructure comprising one or more of the following: pearilte or peariite striation. 

670. The apparatus of daim 664. wherein the portion of the tubular assembly comprises a • 
. microstructure comprising one or more of the following: grain pearilte. widmanstatten 

martenslte, vanadium carbide, nickel carbide, or titanium carbide. - - 

671 . The apparatus of daim 664, vA^ersln the portion of the tubular assembly comprises a 
microstructure comprising one or more of the following: femte, gra'n peariite, or martenslte. 

672. The apparatus of claim 664, wherein the portion of the tubular assembly comprises a 
microstructure comprising one or more of the following: ferrite, martenslte, or bainite. 

673. The apparatus of daim 664, wherein the portion of the tubular assembly comprises a 
micnostructure comprising one or more of the following: balnlte, peariite, orferrfte. 
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674. The apparatus of dalm 664, wherein the portion of the tubular assembly comprises a 
yield strength of about 67ksi and a tensile strength of about 95 kst. 

675. The apparatus of claim 664. wherein the portion of the tubular assembly comprises a 
yield strength of about 82 ksi and a tensile strength of about 1 30 ksi. 

676. The apparatus of dalm 664, wherein the portion of the tubular assembly comprises a 
yield strength of atsout 60 ksi and a tensile strength of about 97 ksi. 

677. A method of radially expanding a tubular assembly^ comprising: 

radially expanding and plastically deforming a lower portion of the tubular assembly 
' by pressurizing the Interior of the lower portion of the tutMjlar assembly; and 
then, radially expanding and plastically deforming the remaining (X)rtion of the tubular 

assembly by contacting the Interior of the tut>u)dr assembly with an expanskxi 

devicse. 

676. The method of claim 677, wherein the expansion device comprises an adjustable 
expansion devfoe. 

679. The method of daim 677. wherein the expansion device comprises a hydroforming 
expansk>n device. 

680. The method of daim 677, wherein the expansion device comprises a rotary 
expansion device, 

681 . The method of daim 677. wherein the lower portton of the tubular assembly has a 
higher ductility and a tower yield point prior to the radial expansion and plastic deformation 
than after the radial expansk>n and plastic deformation. 

682. The method of claim 681 . wherein the remaining portion of the tubular assembly has 
a higher ducbTity and a lower yield point prior to the radial expansbn and plastic deformation 
than after ttie radial expansion and plastic deformation. 
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$63. The method of c^im 677, wherein ihe lower portion of the tubular assemtsly • 
comprises a shoB defining a vafveable passage.- 

684. A system for radially expanding.a tubular assembly, comprising: 

means for radially expanding and plastically deforming a lower portion of the tubular 
assembly by pressurizing the interior of the lower portion of the tubular 
assembly; and 

then, means for radially expanding and plastically deforming ihe remaining portion of 
the tubular assembly by contacting the interior of the tubular assembly with an 
expansion device. 

686. The system of daim 084. wherein the lower portion of the tubular assembly has a 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation . 
than after the radial expansion and plastic deformation. 

686. The system of claim 685. wherein the remaining portion of the tubular assembly has^ 
a higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

687. A method of repairfng a tubular assembly, comprlslng: 
posltionfng a tubular patch within the tubular assembly; and 

radially expandir>g and plastically deforming a tubular patch Into engagement with tfie 
tubular assembly by pressurizing the interior of the tubular patch. 

688. The method of claim 687, v\^erein the tubular patch has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deformation than after tha radial 
expansion and plastic deformation. 

689. A system for repairing a tubular assembly, comprising: 

means for positioning a tubular patch within the tubular assembly; and 
means for radially expanding and plastically defomnlng a tubular patch into 

engagement with the tubular assemtHy by pressurizing the interior of the 

tubular patch. 
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690. The system of datm 639, wherein the tubular patch has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deTormation than after the radial 
expansion and (Mastic defbrmatlon. 

691 . A method of radially expanding a tubular member comprtslng: 
accumulating a supply of pressurized fluid; and 

controllably injecting the pressurized fluid into the interior of the tubutar member. * 

692. The method of claim 6di . wherein accumulating the supply of pressurized fluid 
cxxnprises: 

monitoring the operdling pressure of the accumulated fluid; and 
If the operating pressure of the accumulated fluid less than a predetermined 
amount. Injecting pressurized fluid Into the accumulated fluid. 

693. The method of claim 691 , wherein controllably injecting the pressurized fluid into the 
interior of the tubuiar member comprises: 

mortiton'ng the operating condition of the tubular memt>en and 
if the tubuiar member has t>een radial expanded, releasing the pressurized fluid from 
the interior of the tubular member. 

694. An apparatus for radiaBy expanding a tubular member, comprising: 
a fluid reservoir; 

a pump for pumping fluids out of the fluid reservoir; 

an accumulator for receiving and accumulating the fluids pumped from the reservoir; 
a flow control valve for controllably releasing the fluids accumulated within the 
reservoir; arnJ 

an expan^on element for engaging the interior of the tubular member to define a 
pressure chamber within the tubular member and receiving the released 
accumulated fluids into the pressure chamber. 

695. An apparatus for radially expandirtg a tubular member, comprising: 
an expandable tubular member; 

a lodung device posiiioned within the expandable tubular member releasabty 
coupled to the expandable tubular member; 
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a tubular support mBml>er positioned within the expandabld tubular membar coupled 

to the locking device; and 
an adjustable expansion device positioned within the expandable tubular member 

coupled to the tubular support member; 
wherein at least a portion of the expandable tubular member has a hugher ductility- 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation. 

696. The apparatus of claim 695, further comprising: 

means for transmitting torque between the expandable tubular member and the 
tutnilar support member. 

697. The apparatus of claim 695. further comprising: 

means for sealing the interface between the expandatile tubular menUier and the 

tubular support member. 

696, The apparatus of claim 695. further comprising: 

another tubular support member received within the tubular support member 
reieasably coupled to the expandable tubular member. 

699. The apparatus of claim 698» further comprising; 

means for transmitting torque between the expandable tubular member and the other • 
tubular support member. 

700. The apparatus of ctaim 696, further comprising: 

means for transmitting torque t>etween the other tubular support member and the 
tubular support member. 

701 . The apparatus of ctaim 698^ further comprising: 

means for sealing tt^ Interface between the other tubular support member and the 
tubular support memt>er. 

702. The apparatus of daim 698, further comprising: 
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means for sealing the interface between the e)c|>andable tubular member and the 
tubular support memt>er. 

703. The apparatus of ciaim 696. further comprising: 

means fbr sensing the operating pressure within the other tubular suppon member, 

704. The apparatus of claim 696, further comprising: 

means for pressurizing the Interior of the other tubular support member. 

705. The apparatus of claim 698, further comprising: 

means for limitlrig axial displacement of the other tubular support member relative to 
ttie tubular support member. 

706- The apparatus of claim 698, further comprfsing: 

a tubular liner coupled to an end of the expandable tubular memt>er. 

707. The apparatus of claim 695. further comprising: 

a tubular Kner coupled to an end of the expandable tubular member. 

708. An apparatus for radially expanding a tubular memi^eT, comprisir>g: 
an expandable tubular member. . 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, 
a tubular support member positioned within the exparxJable tubular member coupled 

to trie locking device; 
an adjustable expansion device positioned within the expanddt>le tubular memtser 

coupled to the tubular support member; 
means for transmitting torque between the expandable tubular membarand the 

tubular support member; 
means for sealing the interface between the expandable tubular member and the 

tubular support member, 
another tubular suppon member received within the tubular support member 

releasably coupled to the expar^dabie tubular member. 
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means tor transmitting torque between the expandable tubular member and the other 

tubular support member; 
means tor transmitting torque b^een the other tubular suf^ort member and the 

tubular support member; 
means for sealing the Interface between the other tubular support member and the 

tubular support member; 
means for sealing the Interface between the expandable tubular member and the 

tubular support member, 
means for sensing tha operatir^ pressure within the other tubular support member; 
means for pressurizing the Interior of the othar tubular support member; 
means forlimtting axial displacement of the other tubular support member relative to 

the tubular support member; and 
a tubular liner ooupled to an end of the expandable tubular member; 
wherein at least a portion of the expandable tubular member has a higher ductility 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation. 

709. A method for radiafty expanding a tubular member, comprising: 
positioning a tubular member and an adjustable expansion device within a 

preexisting structure: 
radially expanding and plastically deforming at least a portion of the tubular member 

by pressurizing an interfpr portion of the tubular member. 
Increasing the size of the adjustable expansion device; and 

radially expanding and plastically deforming another portion of the tubular member by 
displacing the adjustable expansion device relative to the tubular member. 

710. The method of dalm 709, further comprising; 

sensing an operating pressure within the tubular member. 

71 1 . The mettiod of claim 709. wherein radially expanding and plastically deforming at 
least a portion of the tubular member by pressurizing an interior portion of the tubular 
member comprises: 

injecting fluidic material into the tubular member; 

sensing the operating pressure of the injected fluidic material; and 
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If the operating pressure of the Injected fluidtc material exoeeds a predetermlrted • 
value, permitUng the Auidtc material to enter a pressure chamber defined 
within the tubular member. 

712. The method of claim 709. wherein at Isast a portton of the tubular member has a 
higher ductility and a lower yield point pnor to the radial expansion and plastic defomiatlon 
tfian after the radial expansion end plastic deformation. 

71 3. The method of claim 709. wtiereln the portion of the tubular memt>er comprises the 
pressurized portion of the tubular member. 

714. A system for radially expanding a tubular member, comprising: 

means for positioning a tubular member and an adjustable expansion de>4oe within a 

preexisting structure; 
means for radially expanding and plasttcatly deforming at least a portion of the 

tubular member by pressurizing an interior portion of Iho lubultir mdmber; 
means for Increasing the size of the acQustable expansion device; and - . 
means tbr radially expanding and plastfcally deforming another portion of the tubular 

member by displacing the adjustable expansion device relative to the tubular 

member. 

715. The system of daim 71 4, further comprising: 

sensing an operating pressure within the tubular member. 

716. The system of claim 714, wherein radially expanding and plastically defomiing at 
least a portion of the tubular member by pressurizing an interior portion of ttie tubular 
member comprises: 

injecting f luidic material Into the tubular member, 

sensing the operating pressure of the injected fluldic material; and 

if the operating pressure of the injected fluidic material exceeds a predetermined 

value, penmlttlng the fluidic material to enter a pressure chamber defined 

within the tubular member. 
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717. The system of ctelm 714, wherein at least a portion of the tubular member has a 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

718. The system of claim 714, wherein the portion of the tubular member connprtses the * 
pressurtzed portion of the tubular member, 

719. A method of iBdiaily expanding and plastically defonmtng an expandable tubular 
member, comprising: - - - . 

limiting the amount of radfal expansion of the e)g?andable tubular memt>er. 

720. The method of claim 71 9, wherein limiting the amount of radial expansion of the 
expandable tubular niember comprtses: 

coupling another tubular member to the expandable tubular member that limits the 
amount of the radls! oxpsnsion of the expandable tubular member. 

721 . The method of daim 720, wherein the other tubular member defines: 
one or mora slots. 

722. The method of dalm 720* wherein the other tubular member has a higher ductility 
and a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

723. An apparatus for radially expanding a tubular member, comprising: 
an expandable tubular nnemben 

an expansion device coupled to the expandable tubular member for radially 

expanding and plastically deforming the expandable tubular member, and 

an tubular expansion limiter coupled to the expandable tubular member for limiting 
the degree to which the expandable tubular member may be radially 
expanded and plastically deformed. 

724. Tha apparatus of daim 723. wherein the tubular expansion limiter comprises a 
tubular member that defines one or more slots. 
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725. The apparatus of dalm 723» wherein the tubular expansion Hmiter comprises a 
tubular member that has a higher ducttUty and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic defomnation. 

726. The apparatus of dalm 723, further comprising: 

a locking device positioned within the expandable tubular member releasably • 

coupled to the expandable tubular memt>er; 
a tubular support member positioned with^ the expandable tubular member coupled 

to the lodcing devioe and the expansion device. 

727. The apparatus of cfaim 723. wherein at least a portion of the expandable tubular - 
member has a higher ductiSty and a lower yield pdnt pn'or to the mdlal expansion and plastic 
defomnatlon then after the radial expansion and plastic dsfbmnation. 

726. The apparatus of claim 726. further comprising: 

means for transmitUng ioique udtwdon the expandable tubular member and the 
tutHJlar support memkTer. 

729- The apparatus of claim 726, further comprising: 

means for sealing the interface between the expandable tubular member and the 
tubular support memt)er. 

730. The apparatus of claim 726, further comprising: 

means for sealing the interface between the expandable tubular member and the 
tubular support member. 

731. The apparatus of claim 726. further comprising: 

means for sensing the operating pressure within the tubular support member. 

732. The apparatus of claim 726. further comprising: 

means for pressurizing the Interior of the tubular support member. 

733. An apparatus for radially expanding a tubular member, comprising: 
an expandable tubular member. 
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an expansion device coupled to the expandable tubular mBmberfor radially 

expanding and plastically deforming the expandable tubular member, 
an tubular expansion limiter coupled to the expandable tubular member for limiting 

the degree to which the expandable tubular member may be radially 

expanded and pldstlcaDy defomi^: 
a locking device positioned within the expandable tubafar member releasabiy 

coupled to the expandable tubular memben 
a tubular support member positioned within the expandable tubular member coupled 

to the locking device and the expansion device; 
means for transmitting torque between the expandabld lubufar menober and the . 

tubular support member; 
means for sealing the interface between the expandable tubular member and the 

tubular support member; 
means for sensing the operatirig pressure within the tubular support member; and * 
means for pressurizing nie inierior of the tubuiar suppui l iiieiuuer; 
wherein at feast a portion of the expandable tubular member has a higher ductility . 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation. 

734. A method for radially e)^andlng a tubular member, comprising: 
positioning a tubular member and an adjustable expansion device within a 

preexisting structure; 

radiaily expanding and plastically deforming dt least a portion of the tubular member 
by pressurizing an Interior portion of the tubular member; 

limiting the extent to which the portion of the tutwjlar member Is radially expanded 
and plastically deformed by pressurizing the interior of the tubular member. 

increasing the size of ttie adjustable expansion device; and 

radially expanding arul plastically deforming another portion of the tubular member by 
drsplactng the adjitttable expansion device relative to the tubular member. 

735. The method of daim 734, further comprising: 

sensing an operating pressure within the tubular member. 
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736. The method of claim 734, wherein radially expanding and plastically defonming sit 
least a portion of the tubular meml>er by pressurizing an Interior portion of the tubular 
memtier comprises: 

injecting flutdic material into the tubular member; 

sensing the operating pressure of the injected fluidic materiar; and 

if the operating pressure of the injected flutdic material exceeds a predetermined • 

value, permitting the fluidic materiel to enter a pressure chamber defined 

within the tubular member. 

737. The method of claim 734, wherein at least a portion of the tubular member has a- 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation • 
than after the radial expansion and plastic defonmatlon. 

738. The method of dalm 734, wherein limiting the extent to which the portion of the 
tubular member is radially expanded and plastically deformed by pressurizing the Interior of 
the tubular member compnaes: 

applying a force to the exterfor of the tubular member. 

739. The method of daim 738. wherein applying a force to the exterior of the tubular 
member comprises: 

applying a variable force to the exterior of the tubular member. 

740. A system for radiaHy expanding a tubular memt>er, comprising: 

means for positioning a tubular member and an adjustable expansion device within a 

preexisting structure; 
means for fadiaity expanding and plastically deforming at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member, 
means for limiting the extent to which the portion of the tubular memt>er is radially 

expmded and plastically deformed by pressurizing the interior of the tubular 

member; 

means for Increasing the size of the adjustable expansion device; and 

means for radially expanding and plastically deforming another portion of the tubular 

member by displaong the adjustable expansion device relative to the tubular 

member. 
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741 . The method of ciatm 740. further comprising: 

-means for sensing an operating pressure within the tubular member. 

742. The method of daffm 740, wherein means for radlall/ expanding and pfastically - 
defonning at least a portion of the tubular member by pressurizing an interior portion of the . 
tubular member comprises: 

means for injecting fluldic malerial into the tubular member; 

means for sensing the operating pressure of the injected fluidic material; and * 

if the operating pressure of the Injected fluidic material exceeds a predetermined 

value, means for permitting the fluidic material to enter a pressure chamber 

defined within the tubular member. 

743. The method of daim 740. wherein at least a portion of the tubular memt>er has a * 
higher ductliity and a lower yieid point prior to the radial expansion and piasiic deformation 
than after the radial expansion and plastic deformation. 

744. The method of claim 740, wherein means for limiting the extent to which the portion . 
of the tubular member is radially expanded and plastical^ deformed by prassurfztng the > 
Interior of the tubular member comprises: * 

means for applying a force to the exterior of the tubular member. 

745. The method of ddim738, wherein means for applying a force to the exterior of the . 
tubular memt>er comprises; 

means for applying a variable force to the exterior'of the tubular member. 

746. A system for radially expanding a tubular memt>er, comprising: 
moans for accumulating a supply or pressurized fluid; and 

means for controllably injecting the pressurl:^ fluid into the interior of the tubular 
member. 

747. The System of claim 746, wherein means for accumulating the supply of pressurized 
fluid comprises: 

m&Bns for monitoring the operating pressure of the accumulated fluid; and 
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if the operating pressure of the accumulated fluid is l.ess than a predetemilned 
amount, meand for Injecting pressurized fluid into the accumulated fluid. 

748. The system of daim 726, wherein means for controWably injecting the pressurized 
fluid Into the Interior of the tubular member comprises: 

means for monitoring the operating corKJitlon of the tubular member; and 
if the tubular member has been radial expanded, means for releasing the presduri:»d 
fluid from the interior of the tukiular member. 

749. An apparatus for radially expanding an expandable tubular member^ comprising: 
an expandable tubular mamben 

a locking device positioned within the expandable tubular mennt>er releasably 

coupled to the expandable tubular member; 
an actuator positioned V^Hthln the e)^andable tubular memt>er coupled to the locking 

device; 

s Msbu'sr support meniber posiuonou within thw expaiiuiible iubuiar memc^er coupied 
to the actuator 

a first expansion device coupled to the tubular support member; 

a second expansion device coupled to the tubular support member, and 

an expdnddt>le tubular sleeve coupled to the second expansion device. 

750. The apparatus of daim 749, wherein the outside diameters of the first and second 
expansion devtoes ana unequal. 

751 . The apparatus of daim 750. wherein* the outside diameter of the first expansion 
device is greater than the outside disneter of the second expansion device. 

752. The apparatus of claim 749, wherein at least a portion of the expandable tubular 
member has a higtier ductility and a lower yield point prior to the radial expansion and plastic 
defonmatlon than after the radial expanston and plastic defomiation. 

753. The apparatus of claim 749, wherein at least a portion of the expandable tutnilar 
sleeve has e higher ductility and a lower yield point prior to the radial expan&ton and plastic 
defonmatlon than after the radial expansion and plastic defonmatlon. 
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754. The apparatus of cJafm 749. wherein the outsWe diameters of the first and second 
expansion devices are both lass than or equal to the outside diameter of the expandable 
tut>uldr member 

765. The apparatus .of dalm 749. wherern the outside ti'tBm&ier of the expandable tubular 
sleeve is less than or equal to the outside diameter of the expandable tubular.memt>er. 

756. The apparatus of claim 748, fUrther comprising: 

means tor transmitting torque between the expandable tubular member and the . . 
tubular support meml>er. 

757. The apparatus of darm 748. further comprising: 

means for pressurizing the Interior of the tubular support member. 

758. The apparatus of dalm 748. further comprising: 

means for limiting axial displacement of the expandable tubular sleeve. 

759. The apparatus of dalm 748, further comprising: 

means for limiting axial displacement of the expandable tubular meml>er. 

760. The apparatus of dalm 758. further comprising; 

means for transmitting torque from the tubular support member to the means for . 
limiting axial dispiacoment of the expandable tubular sleeve. 

761 . The apparatus of daim 748, further comprising: 

means for displadng the first expansion device relative to the expandable tubular 
member to radially ^pand and plastically defomr) the expandable tubular 
member. 

762. The apparatus of dalm 748, further comprising: 

means for displadng the second expansion device relative to the expandable tubular 
sleeve to radially expand and plastically deform the expandable tubular 
sleeve. 
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763. Th0 apparatus of dalm 748, wvherstn the wall thickne^ of the expandable tubular 
sleeve is variable. 

764. Tbe apparatus of dalm 748. whene'fn the expandable tubular sleeve comprises 
means for sealing an interface between the expandable tubular sleeve and the/mterior 
surface of the expandable tubular marnber. 

76$. An apparatus for radially expanding an expandable tut>ular member, comprising:: . 
an expandable tubular member, 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, 
an actuator positioned within the expandable tubular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled, 
to the aciuaior; 

a first expansion device coupled to the tubular support member, 

a second expansion device coupled to the tubular support member, 

an expandable tubular sleeve coupled to the second expansion device; 

means for transmitting torque between the expandable tubular memt>ar and the - 

tubular support member 
moans for pressurizing the interior of the tubular support memben 
means for limiting axial dlsplao^ent of the expandable tubular sleeve; . 
means for limiting axial displacement of the expandable tubular member; 
means for transmitting torque from the tubular support member to the means for 

Dmiting axial displacement of the expandable tubular sleeve; 
means for displacing the first expansion device relative to the expandable tubular. 

member to radially expand and plastically deform the expandable tubular 

memt>er; and 

means for displacing the second expansion device relative to the expandable tubular 
sleeve to radially expand and plastically deform the expandaMe tubular 
sleeve; 

wherein ttie outside diameter of the first expansion device is greater than the outside 
diameter of the second expansion device; 
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wherein at least a portion of the expandable tubular member has a higher ductility 

and a lower yield point prior to the radial expansion and plastic defonnation 

than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular s)ee\/e has a higher ductility and 

a lower yield point prior to the radial expansion and plastic deformation than . 

after the radial expansion and plastic deformation; 
wherein the outside diameters of the first and second expansion devices are both 

less than or equal to the outside diameter of the expandable tubular member, 
. wherein the outside diameter of the expandable tubular sleeve is lees than or equal 

to the outside dianr>eter of the expandable tubular member; 
wherein the wall thickness of the expendable tubular sleeve Is variable; and 
wherein the expandable tubular sleeve comprises means for sealing an Interface 

between the expandable tubular sleeve and the interior surface of the 

ss^ndable tubular member. 

A method for radially expanding a tubular member, comprising: 
positioning an expandable tubular member and an expandable tubular sleeve within , 

a preexisting structure; 
radially expanding and plastically deforming at least a portion of the expandable 

tubular member onto the expandable tubular sleeve; and 
radially expanding and plastically deforming at least a portion of the expandable 
tubular sleeve. 

The method of claim 766. further cornprtsing: 

radially e)q>andtng and plastically deforming at least a portion of tho expandable 
tubular member v^ile simultaneously radially expanding and plastically 
deforming at least a portion of the expandable tubular sleeve. 



766. 



767. 



766. The method of claim 766, farther comprising: 

radially expanding and plastlcaBy deforming another portion of the expandable 

tubular member after radially expanding and plastically deformTng the portion 
of the expandable tubular sleeve. 
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769. The method of claim 766, vtrherein at least a portion of the eKpandable tubular 
member has a higher ductility and a tower yield point prior to the radial expansion and plastic . 
defomiation than after the radial expansion and plastic defonmation. 

770. The method of daim 766, wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yieki point prior to the radial expansion and plastic 
dsformatiDn than after the radial exK>ansion and plastfc deformation. 

771 . The method of dalm 766, wherein the wall thickness of the expandable tubular 
sleeve is variakria. 

772. The method of claim -766. further comprising:* 

sealing an interface batwesn the exterior surface of the expandable tubular sleeve, 
and the interior sur^ce of the expandable tubular merrib^, 

773. A system for radially expanding a tubular member, comprising: 

means for positioning an expandable tubular memt>er and an expandable tubular 

sleeve v^nthin a preexisting structure; 
means for radially expanding and plasticaiiy deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve; and 
means for radially expanding and plastlcdOy deforming at least a portion of the . . 

expandable tutxjiar sleeve. 



774. The system of claim 773, funlher comprising: 

means -for radially expanding and plastically defomning at least a portion of the 
expandable tubular member while simultaneously radially expanding and 
plastically defonning at taast a portion of the expandable tubular sleeve. 

775, The system of dalm 773, further comprising: 

means for radially expanding and plastically defonrtfng another portion of the 

expandatile tubular member alter radially expanding and plastically defonning 
the portion of the expandable tubular sleeve. 
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776. The system of daim 773. wherein at least a portion of tho expandable tubular 
member has a higher ductnity and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

777. The system of dafm 773, wherein at least a portion of Ihe expandable tubular sleeve 
has a higher ductl% and a lower yield point prior to tha radial expansion and plastic 
defomnatlon than after the radial expansion and plastic defonnation. 

778. The system of dalm 773, wherein tho wall thickness of the expandable tubular sleeve 
Is variable. 

779. The system of claim 773» further comprising: 

sealing an Interface between the exterior surface of the expandable tubular sleeve 
and the Interior surface of the expar)dab(e tubular member, 

780. An apparatus for radially expanding an expandable tubular member, comprising: 
an expandable tubular member: 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member: 
an actuator positioned within tho expandable tubular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled 
to the actuator: 

an adjustable expansion device coupled to the tubular support member 

a non-acgustable expansion device coupled to the tubular support memben and 

an expandable tubular sleeve coupled to the nor>-adjustable expansion device. 

781 . The apparatus of daim 780, wherein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and ptestic 
deformation than after the radial expansion and plastic deformation. 

782. The apparatus of claim 780, wtierein at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 
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783. The apparatus Gf dalm 780, whemin the outside diameters of the adjustable and 
non-adjustable expansion devices are both less than or equal to the outside diameter of the 
expandable tubular member. 

784. The apparatus of dabri 780, wherein the outside diameter of the expandable tubular 
sleeve is less than or equal to the outside diameter of the expandable tubular member. 

785. The apparatus of claim 780, further comprising: 

means for transmitting torque between the expandable tubular member and the 
tubular support member. 

788, The apparatus of claim 780, further cx^mprising: 

means for pressurizing the interior of the tubular support member. 

787. The apparatus of cjalrri 780, fuiiiier comprising: 

means for llmfting axial displacement of the expandat>le tut>uJar sleeve. 

788. The apparatus of dalm 780. further comprising: 

means for limiting axial displacement of the expandable tubular member. 

789. The apparatus of claim 787, further comprising: 

means for transmitting torque from the tubular support member to the means for 
limiting axial displacement of this expandable tubular sleeve. 

790. The apparatus of dalm 788, further comprising: ' 

meens for transmitting torque from the tubular support member to the means for 
limiting axial displacement of the expandat>le tubular member. 

701 . The apparatus of dalm 780, further comprising: 

means for displacing the adjustable expansion device relative to the expandable 
tubuler member to radially expand and plastically defonm the expandable 
tubular mentber. 
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792. The apparalus of claim 791 , further comprising: 

means for pulling the adjustable expansion devica through the expandable tubular 
member to radially expand and plastically deform the expandable tutnjlar 
member. 

793. The apparatus of daim 792. further comprising: 

fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 
expandable tubular member. 

7d4. The apparatud of claim 780. furth^ comprising: 

means for dl5placir>g the norv*adju8tdble expansion device relative to the expandable . 
tubular sleeve to radially expand and plastically deform the expandable 
tubular sleeve. 

795. The apparatus of daim 794, further comprising: 

fluid powered means for pulling the norvadjustable expansion device through the 
expandable tubular sleeve to radially expand and plaaticatly deform the 
expandable tubular sleeve. 

796. The apparatus of daim 780, wherein the wall thickness of the expandable tubular , . 
sleeve is variable. ~" • 

797. The apparatus of claim 780, wherein the expandable tubular sleeve comprises 
means for sealing an interfacs between the expandable tubular sleeve arKi the interior 
surface of the expandable tubular member. 

798. An apparatus for radially expanding an expandable tubular member^ compriding: 
an expandable tubular member; 

a locking device positioned within the expandable tubular member releasat>ly 

coupled to the expandable tubular member; 
an actuator positioned within the expandable tubular member coupled to the locking 

device; 
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a tubular support member positioned within the expandable tubular menriber coupled 
to the acluaton 

an adjustable expansion device coupled to the tubular support member; 
a non-adjustable expansion device coupled to the tubular support member, 
an expandable tubular sleeve coupled to the non^djustable expansion device; 
means for transmitting torque between the expandable tubular member and ttie 

tubular support member; 
means for pressurizing the interior of the tubular support member; 
means for limiting axial displacement of the expartdable tubular sleeve; 
means for limiting axial displacement of the expandable tubular member, 
means for transmlttirtg torque from the tubular support member to the means for 

timfting axial dlsr^cement of the e)qpandable tubular sleeve; 
means for transmitting torque from the tubular support n>emb>er to the means for - 

limiting axial displacement of the expandable tubular member, 
fluid powered means for pulling the adjustable expansion device through the 

expsndatTio tubular member to radially expand and plastically deform the 

expendable tubular rhember; and 
fluid powered means for pulling the norv*adjustable expansion device through the 

expandable tubular sleeve to radfatiy expand and plastically deform the 

expandable tubular sleeve; 
wherein at least a portion of the expandable tubular member has a higher ductility . 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation: 
wherein at least a portion of the expandable tubular sleeve has a higher ductility and 

a lower yield point prior to the radial expansion and ptastic deformation than 

after the radial expansion and plastic deformation; 
wherein the outside diameters of the adjustable and nor>-adJustable expansion 

devices are both less than or equal to the outside diameter of the expandable 

tubular member; 

wherein the outside diameter of the expandable tubular sleeve Is less than or equal 

to the outside diameter of the expandable tubular member, 
wherein the wall thickness of the expancteble tubular sleeve is variable; and 
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wherein Ihe expandable tubular sleeve comprises means for sealing an interface 
between the expandable tubular steevo and the snterior surface of the 
expandable tubular member. 

799. A method for redlaUy expanding a tubular member, comprteing: 

positioning an expandable tubular member, an expandable tut>u!ar sleeve, and an 

adjustable expansion device within a preexisting structure; 
- increasing the size of the adJiistaWa expansion de\4ce; 

radiafly expanding and plastical}/ deforming at least a portion of the expandable 

tubular member onto the expandable tubular sleave using the adjustable 

expansion device: and 
radially expanding and plastically dafomiing at least a portion of the expandabfe 

tubular sleeve. 

800. The method of dalm 799, further comprising: 

radiafly expanding and plastically deforming at least a portion of the expandable 
tubular member while simultaneously radially expanding and plastically 
defonmlng at least a portion of the expandable^tubular sleeve. 

801 . The method of claim 799» further comprising: 

» radially expanding and plastically deforming another portion of the expandable • 

tutxilar member after radially expanding and pfasttcally deforming the portion ^ 
of the expandable tubular sleeve* 

802. The method of claim 799, wherein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

803. The method of claim 799. wherein at least a portion of the ed^andable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

804. The nnethod of claim 799, wherein the wall thickness of the expandable tubular 
sleeve is variable. 
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805. The method of claim 799. further comprising: 

sealing an mterfaoe between ihe exterior surface of the expandable tift>iilar sleeve 
and Ihe interior surface of ttie expandable tubular member. 

806. The method of claim 799, further comprising: 

pulling the adjustable expansion device through the expandable tutniiar member. 

807. The method of claim eas. further comprising: 

pulling the adjustable expansion device through the expandable tubular member 
using fluid pressure. 

808. A system for radially expanding a tubular member^ comprising; 

means for positioning an expandable tubular member, an expandable tubular sleeve. 

and an adjustable expansion device within a preexisting structure; 
means lor increasing Size of the adjustabla cxpsnsScn device; 
means for radially expanding and plastically deforming at least a portion of the 

expandable tubular member onto the expandable tubular eleevo using the 

adjustable expansion devloe; and 
means for radially expanding and plastically deforming at least a portion ofihe t 

expandable tubular sleeve. 

809. The. system of claim 808, further comprising: 

means for radiaOy expanding and plastically deforming at least a portion of the 
expandable tubular rr>ember vMWq simultaneously radially expanding and 
plastically deformlr^ at least a portion of the expandable tubular sleeve. 

810. The system of claim 808, further comprising: 

• means for radially expanding and plastically deforming another portion of the 

expandable tubular member after radially expanding arxJ plastically deforming 
the portion of the expandable tubular sleeve. 
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61 1 . The system of daim 808, wheroln at least a portion of the expandable tubuiar 
member has a higher ductility aruS a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformatioru 

812. The system of daim 808, wherein at least a portion of the expandable tubular sleeve 
hae a higher ductility and a lower yield point prior to the radial expansion and plastic; 
defomiation than after the radial expansion and plastic deformation. 

81 3. The system of d^m 808. wherein the wall thickness of the expandable tutmlar sleeve 
is. variable. 

814. The system of daim 808, further comprising: 

means for sealing an Interface between the exterior surface of the expandable 

tubular sleeve and the interior surface of the expandable tubular member. 

815. The system of clam 808, further comprising : 

means for putling the adjustable expansion device through the expandable tubular 
member. 

816. The system of daim 815. further comprising: 

n^eans for pulling the adjustable expansion de>^ce through the expandable tubular- 
member using fluid pressure. 

81 7. The apparatus of claim 780, further comprising: » • 
a perforated sleeve coupled to the expandable tubular member that receives the 

adjustable expansion device. 

81 8. The method of daim 799, further comprising: 

preventing debris from damaging the adjustable expansion device. 

819. The system of daim 808, further comprising: 

means for preventing debris from damaging the adjustable expansion device. 

820. An apparatus for radially expanding an expandable tubular member, comprising: 



8 
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an expandable tubular member, 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, 
an actuator poslUoned within the expandable tubular member coupled to the locking 

device; 

a tubular support member posiaoned within the expandable tubular member coupled 
to the actuator, and 

an adjustable expansion device positioned within the expandable tubular member 
coupled to the tubular support member 

a21 . The apparatus of dalm 820. wherein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. ' * 

822. The apparatus of claim 820. further comprising an expandable tubular sleeve 
coupled to an end of the expandable tubular member that receives the acljustable expansion 
device. 

823. The apparatus of claim 822, wherein at least a portion of the expandable tubular 
sleeve has a higher dudflity and a lower yield point prior to the radial expansion and plastic - 
deformation than after the radial expansion and plastic deformation. . . • * 

824. The apparatus of daim 820, further comprising: 
means for transmitting torque between the expandable tubular member and the 

tutHilar support meniber. • 

825. The apparatus of dalm 820, further comprising: 
means for pressurizing the Interior of the tubular support member. 

826. The apparatus of dalm 820. wherein the actuator comprises: 
means for displacing tho adjustable expansion device relative to the expandable 

tubular member to radially expand and plastically deform the expandable 
tubular member. 



SUBSTITUTE SHEET (RULE 26) 

274 



wo 20115/024 17n 



PCT/IIS2004/028831 



827. The apparatus of claim 826 » vkfherein the actuator further comprises: 

mear^s for pulling the adjustable expartslon device through the expandable tubidar 
memt>er to radially expand and plastically deform the expandat>ie tubular 
member. 

828. The apparatus of claim 827, wherein the actuator further comprises: 

fluid powered mearts for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 
expandable tubular member. 

629. The apparatus of daim 827, further comprising: 

^ means for adjusting the size of the adfjustable expansion device. 

830. An apparatus for radially expanding an expandable tubular member, comprising: 
an expandable tubuiar member, 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member; 
an actuator positioned within the expandable tubular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled 
to the actuator, 

an adjustable expanston device positioned within the expandable tubular member . 

coupled to the tubular support memben 
an expandable tubular sleeve coupled to an end of the expandable tubular member 

that receives the adjustable expansion device; 
means for transmitting torque between the expandable tubular member and the 

tubular support member; 
means for pressurizing the Interior of the tubular support member; and 
means for adjusting the size of the adjustable expansion device; 
fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 

expandable tubular member; 
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wherein at least a portion of the expandable tubular member has a higher ductiUty 
and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation; and 

wherein at least a portion of the expandable tubular sleeve has a higher ductility and 
a lower yield pc^t prior to the radial expansion and plastic deformation than 
after the radial expansbn and plastic deformation. 

831. A method for radially expanding a tubular member, comprising: 

positioning an expandable tubular member, an expandable tubular sleeve* and an 

adjustable expartslon device within a preexisting structure; 
increasing the size of the adjustable expansion device to radially expand and - 

plastically defonn at least a portion of at least one of the expandable tubular 

member and the expandable tubular sleeve; and 
radially expanding and plastically deforming at least another portion of the 

expandable tubular member using the adjustable expansion device. 

332. The method of dalm 831 , wheiein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the nadial expansion and plastic 
defonnation than alter the radial expansion and plastc deformation. 

833. The method of claim 831 /wherein at least a portion of the expandat^ tubular sleeve 
has a higher ductility and a lower yield point prior to the rediel expansion and plastic i • 
deformation than after the radial expansion and plastic defbrmaiion. 

834. The method of daim 831 , further comprising: 

pullir)g the adjustable expansion device through the expandable tubular member. 

835. The method of claim 831 , further comprising: 

pulling the adjustable expansion device through the expandable tubular member 
using fluid pressure. 

836. A system f<^ radlaOy expanding a tubular member, comprising: 

means for positioning an exparuiable tubular member, an expandable tubular sleeve, 
and an adjustable expansion device within a preexistlrvg structure; 



SUBSTITUTE SHEET (RULE 26) 

276 



wo 2005/024170 



PCT/US2004/02883I 



means for increasing the size of the adjustable expansion devioe to radially expand 
* and plasticatly deform at least a portion of at least one of the expandable 
tubular member and the expandable tubular sleeve; and 
means for radially e^qpanding and plasticaUy deforming at least another portion of the 
e)q)andab)e tubular member using the adjustable expansion device. 

837. The system of claim 836, wherein at least a portton of the expandable tulHJlar 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defonmatton. 

838. The system of claim 836» wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

839. The system of daim 836. further comprising: 

means for pulling the .adjustable expansion device through the expandable tubular 
member. 

840. The system of daim 838. further comprising: 

means for pulling the adjustable expansion device through the expandable tubular 
nDember using fluid pressure. 
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